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Section I: Introduction and Objectives

1.1 Study Objectives

In March 2003, an Over Fire Air (OFA) system was installed in the boiler of Unit 1 at the
Intermountain Generating Station (IGS). The OFA system was installed to control NOx
(nitrogen oxides) emissions with varying and worsening coal qualities. A poorly
designed or improperly operated OFA system has the potential of generating high
carbon monoxide (CO) emissions while still achieving the desired reductions in NO×
emissions. This report, and the proceeding testing, has been completed primarily for
the Utah State Division of Air Quality and it has the following objectives:

Determine if the OFA system installed on IGS Unit I has been properly
designed and can ’be operated within acceptable CO limits while still
achieving the desired NOx reduction.

Establish the operating range in which the system may be operated while still
maintaining acceptable CO and NOx emissions.

1.2 Overview of the Intermountain Generating Station

The IGS, located in Millard County, Utah, consists of two, coal fired, electric generating
units, designated Unit 1 and Unit 2. Unit 1 currently operates with a full load rating of
950 MWG and Unit 2 operates with a full load rating of 900 MWG. The boiler burns
pulverized coal in an opposed wall burner arrangement with balanced draft. Particulate
emissions are controlled with fabric filters and SO2 with wet limestone scrubbers. Most
of the coal is received by unit’trains with some by truck. Unit 1 went into service in 1986
and Unit 2 in 1987.

1.3 IGS Uprate Project

In 2001, Intermountain Power Service Corporation (IPSC) undertook a series of
modifications to raise the operating load rating on both units to 950 MWG. The plan
included modifications to improve environmental compliance equipment so that the new
higher load could be achieved without a significant increase in regulated emissions. The
modifications consisted of the following projects:

New High Efficiency H’P Turbine Section
Helper Cooling Tower
Transformer and Iso-Phase Bus Duct Cooling
Increase Boiler Safety Relief Capacity
Increase Circulating Water Make-up
Increase Boiler Feed Pump Capacity
Heater Drain Line Modifications
Scrubber Modifications to Increase Removal Efficiency

1-1
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In March 2002, some of these modifications were completed on Unit 2 and its load was
increased to 900 MWG. The 900 MWG full load rating on Unit 2 was achieved with only
a small increase in heat input into the boiler due to the increased HP turbine efficiency.
The remaining projects for 950 MWG full load rating will be completed on Unit 2 in
March 2004.

In March 2003, all of the modifications were completed on Unit 1 and the full load rating
was changed to 950 MWG.

1-2
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Section I1" Theory of CO and NOx Formation and Control

2.1 NOx Formation

Combustion of any fossil fuel generates some level of NOx due to high temperatures
and the availability of oxygen and nitrogen from both the air and fuel. Combustion of
pulverized coal can release this nitrogen as "nitrogen oxides" (NOx) but whereas sulfur
in coal produces SO2 almost stoichiometrically, there is more than one possible nitrogen
combustion product. Conversion to NOx is incomplete; species such as nitrogen itself
(N2), nitric oxide (NO), nitrogen dioxide (NO2), and nitrous oxide (N20) are among the
other possible products of a complex process involving many different and competing
reactions during combustion.

Thermal NOx refers to the NOx formed through high temperature oxidation
(>15400 C)1 of the nitrogen found in the air. The formation rate is a strong function of
temperature as well as the residence time at temperature. Thermal NOx formation is
typically controlled by reducing the peak and average flame temperatures.

The major source of NOx emissions from coal is the conversion of the fuel bound
nitrogen to NOx during combustion. Laboratory studies~ indicate that fuel NOx
contributes approximately 80 percent of the total uncontrolled emissions when firing
coal. Nitrogen found in coal .is typically bound to the fuel as part of the organic
compounds. During combustion, the nitrogen is released as a free radical to ultimately
form NOx. Although it is a major factor in NOx emissions, only 20 - 30 percent of fuel
bound nitrogen is converted to NOx. Conversion of fuel bound nitrogen to NOx is
strongly dependent on the fuel/air stoichiometry but is relatively independent of
variations in combustion zone temperature. Therefore, this conversion can be
minimized by reducing oxygen availability during the initial stages of combustion.

2.2 Factors Affecting NOx Formation

There are many factors that can affect both fuel and thermal NOx formation in the boiler.
By far, the largest factor is the availability of air during the first stages of combustion. All
NOx combustion control techniques center around controlling this factor. However,
these other factors may have some effect on the NOx formation:

Coal characteristics.
Pulverizer performance.
Boiler cleanliness.
Operator and control isystem actions.
Ambient conditions¯

2.3 Air Staging During Combustion to Control NOx

The most effective means of: reducing fuel-based NOx formation is to reduce oxygen
(air) availability during the critical step of devolatilization. Additional air can be added

1 Steam Its Generation and Use, 46~ Edition, Babcock & Wilcox

2. How Coal Properties Influence Emissions, lEA Coal Research
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later in the process to complete char reactions and maintain high combustion efficiency.
Oxygen availability can be reduced during devolatilization in two ways. One method is
to remove a portion of the combustion air from the burners and introduce it elsewhere.
This is how an OFA system works. It takes air from the burners and reintroduces it later
in the combustion process above the burner rows. The second method is by burner
design. The burner can be designed to supply all of the combustion air but to limit its
rate of introduction to the flame. Only a fraction of the air is permitted to mix with the
coal during devolatilization. The remaining air is then mixed downstream in the flame to
complete combustion. With ,a low NOx burner, overall mixing is reduced and the flame
envelope is large compared to rapid mixing conventional burners.

2.4 CO Formation

During an ideal combustion process, the carbon in the coal would be oxidized through a
series of reactions to form Carbon Dioxide (CO2). In the real world, a small fraction of
the combustion process is halted before it is completed and some Carbon Monoxide
(CO) is formed.

Theoretically, all large coal fired boilers should operate with complete combustion and
no CO emissions because there is generally 10 - 25 percent excess air.over that
required for stoichiometry. Unfortunately, coal boilers are large and complex and many
factors can interrupt the combustion process in isolated and varying areas of the boiler
creating small levels of CO emissions at the stack discharge. The areas where CO is
generated are characterized by air levels below stoichiometry and CO emissions can be
reduced by balancing air and fuel flows. Just one burner at substoichiometry can
greatly increase the amount of CO in the entire boiler. For this reason, air and fuel flow
balancing to each burner is a critical first step in proper combustion and CO reduction.

2.5 CO and Over Fire Ai:r

As discussed earlier, NOx emissions can be lowered by reducing the amount of excess
air during the initial stages of combustion. This is how OFA works. It takes air normally
entered at the burner and reintroduces it above the burner zone when the nitrogen
molecules have become more stable. Unfortunately, removal of air from the burner
zone can result in increased CO emissions, particularly if the air flow drops below
stoichiometry at the burners. On the positive side, the ignition energy in the gas stream
(>788° C for combustion of CO)3 is still high enough in the area of the OFA ports
that when the CO contacts the entering air it will combust to form CO2. To insure the
lowest CO emissions possible with OFA, the air nozzles in the boiler should be designed
so that the entering air velocity is sufficient for complete penetration of the boiler cross
section.

A properly designed and operated boiler with OFA should still have reasonable CO
emissions. However, if total excess air in the boiler is too low or if the percentage of air
going to the OFA ports is too~ high, even with properly balanced fuel and air, the burners
can go substoichiometric and the total amount of CO generated will overwhelm the air
entering through the OFA ports or CO will slip around the outside of the air curtain. The
definition of "Good CombustiOn Practices" for a boiler equipped with OFA is to find the
levels of total excess air with :a specified percent of air to the OFA system that will

I 3 Steam Its Generation and Use, 46~ Edition, Babcock & Wilcox
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give the required NOx reduction with reasonable CO generation. This principle is
demonstrated in Figure 2-1.

2.6 Volatile Organic Compounds and Ash Loss-On-Ignition

Other indicators of poor combustion in the boiler would be the presence of Volatile
Organic Compounds (VOCs) in the flue gas and high fly ash Loss-On-Ignition (LOI).
VOCs are generated when the coal is allowed to reach devolatilization temperature but,
not high enough nor in the presence of enough oxygen to combust. However, large coal
fired boilers operate at very high temperatures and there are large amounts of excess
air making it very unlikely that large amounts of VOC’s would be generated. Even
though some increase in VOC’s might be expected with an increase in CO emissions,
the overall emissions will remain very small due to the low combustion temperatures of
VOC’s (275° to 386° C)4. If air entering through the OFA ports combusts the CO
generated at the burner front, it will certainly combust almost all of the VOC’s with their
much lower combustion temperature.

When a coal particle is burned in a boiler, it leaves behind a small residual amount of
combustible materials in the ash. These combustible materials may be many
compounds but are generally just considered to be carbon5. If the ash is reheated again
to combustion temperatures and the carbon is allowed to combust, the percent
reduction in mass of the total, ash is called LOI and is a measurement of combustion
efficiency in the boiler. Typical ash LOI numbers for coal fired boilers can vary between
10 - 0.2 percent depending on the coal quality and the size and type of burner. Any
form of combustion NOx control will increase the amount of combustibles in the ash. It
is also true that an increase in CO emissions probably would indicate an increase in
LOI. However, there are no consistent relationships between the two from which to
derive the value of one from the other.

2.7 Effects of Coal Quality on CO and NOx

Currently, the coal received and consumed at IGS comes from coal fields located in the
Price, Utah, area. It is bituminous, low-sulfur, high BTU coal. The BTU content of each
of the mines is relatively consistent but, some of the other characteristics are not. Also,
variations can be seen just from changes of locations within the same mine and it is
often difficult to know what to, expect.

The main coal factors affecting NOx emissions are6 nitrogen and volatiles. Of course,
higher fuel bound nitrogen means the potential for higher NOx exists. Not so obvious is
the percent volatiles, lower volatiles most likely indicates higher NOx potential. Many
studies have comfirmed these to be the two best predictors of NOx emissions from a
given coal source but, no single group of variables has been completely consistent in
predicting NOx emissions from a coal source. There are just too many variables for
consistent accuracy. Other coal properties affecting NOx emissions could be moisture
content, ash content and bound oxygen. Most of these same factors and others could
also affect the amount of CO generated. For this reason, any definition of "Good
Combustion" should have enough range to allow for variations in coal quality.

4 L. Douglas Smoot PhD, Brigham Young University

5 Steam Its Generation and Use,46th Edition, Babcock & Wilcok

6 How Coal Properties Influence Emissi:ons, lEA Coal Research

2-3

IP12 005782



Definition of Good Combustion

O0

CO Emissions

NOx Emission~

Boundary set by

CO generation

Figure 2-1, Definition of Good
Combustion

Good Combustion Range

Boundary set by
highest allowable
NOx ’~ ..... ":^

02% Increasing

2-4



I
I 1! Section II1: IGS NQx and CO Control andEquipment Design

Anticipated Performance
I 3.1 Equipment Description

I Control of NOx at IGS is accomplished with the following equipment:

¯     Low NOx Burners: The Dual Register Burner (DRB) style Low NOx Burners

I (LNB’s) designed and .provided by Babcock & Wilcox (B&W) during original
construction have provided stable and reliable combustion and emissions
performance. The Intermountain steam generators are designed with 48 LNB’s

i in an opposed-wall configuration. Combustion air is provided to the burners from
compartmentalized, d0uble-end fed windboxes controlling air to individual rows
of burners installed on the front and rear walls. Each burner is equipped with

i outer and inner air control to balance air across each burner row.

Due to failures from thermal fatigue, the Unit 2 B&W DRB burners are scheduled
for replacement in March 2004, pending approval and permitting. The newi burners will be latest LNB’s manufacturedtechnology, high differential, by
Advanced Burner Technology, Inc. (ABT) of Bedminster, New Jersey. ABT has
established a track record in the power industry of superior performance (see

I Appendix, Section A-2) The new burners will be designed for the same capacity
as the existing burners.

~
¯ Over Fire Air System,: An Over Fire Air (OFA) system manufactured by

Babcock Power Services, Inc. (BPI) was installed on Unit 1 in March 2003 and is
scheduled for installation on Unit 2 in March 2004, also with approval and
permitting. BPI is an international designer/installer of power boilers and
appurtenances. BPI, previously known as Babcock Borsig, Inc., DB Riley etc.,
has extensive experience in OFA and general boiler design. An OFA system

i experience list for BPI is shown in the Appendix, Section A-2.

The OFA system consists of a set of 16 air ports installed on the front and rear
furnace walls above the existing six burner columns. One additional port isI near to ensure optimal air distribution. A dedicatedinstalled each sidewall
combustion air duct feeds air from the forced draft duct directly to the double-end
fed, flow controlled OFA duct. The individual OFA ports are equipped with side-

I to-side, split-range flow control to allow 1/3, 2/3, or full port flow depending on
combustion requirements.

I 3.2 Fuel and Air Flow Balancing

Several years ago, extensive balancing of both the primary and secondary air flows was

I completed on both units and prior to the Unit 1 outage we had no mason to believe that
it had changed significantly. When Unit 1 was returned to service after the outage, we
noticed that the OFA installation had disrupted both the fuel and air (primary and
secondary) flows and they were out of balance.

3-1
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To correct this problem, a full’ fuel and air balance regimen has been completed on Unit
1 in preparation for the OFA performance testing. The overall objective was to present
each burner with an approximate stoichiometric ratio of fuel and air leaving as much air
as possible to inject through the OFA ports to insure coverage of the boiler cross
section. The primary air lines were balanced empirically using "dirty air flow
measurements" of the flow in each burner line. "Dirty Air Flow Measurements" consist
of measuring both the coal and fuel in the burner supply lines and balancing each.
Adjustments were then made to new balancing dampers in each coal line installed after
the outage for this testing (see Appendix, Section A-3 for balance data). The secondary
air was balanced through observations of the flame wall separation and shape while the
unit was in service and by cross sectional measurements of CO in the flue gas at the
economizer outlet.

The result of the balancing is that the combustion process occurs initially in an air-lean
environment reducing the formation of NOx from fuel bound nitrogen sources.
Additionally, the OFA ports are arranged and designed to blanket the upper furnace with
a cooling layer of combustion, air that further inhibits the formation of NOx while still
providing enough air and energy to burn out the CO.

3.3 OFA Design Parameters

Under the terms and test conditions specified in the contract, BPI provided a
performance guarantee for emissions of both CO and NOx at full load operating
conditions as follows:

NOx: .37 Ib/MMBTU

~ CO: 100 ppm

Full load conditions are defined within the specification as follows (these are design
values only and do not represent actual operating conditions):

Superheat Outlet Temperature
Reheat Outlet Temperature
Total Air % Stoichiometry
Coal Fineness (Min.% thru 200 Mesh)
Coal Fineness (Max. % on 50 Mesh)
Pulverizers In-service
Boiler Surface Cleanliness
Furnace Surface Cleanliness
Superheat Attemperator Flow (Min.)
Reheat Attemperator Flow

1005° F
1005° F
118% (approx. 2.5% 02)
70%
1%
7
80-85%
85-90%
50,000 Ibs/hr
0 Ibs/hr

3.4 OFA System Boiler Model

Under separate contract, a boiler model was completed with GE Energy and
Environmental Research (GE-EER)as an independent verification of BPI’s design
parameters.

3-2
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One of the key recommendations resulting from the operation of the GE-EER
combustion model focused on OFA penetration into the furnace. The model showed
that under certain operating modes, 10 percent OFA may not be sufficient to ensure
proper O2 distribution throughout the boiler cross-section. This led to our upgrading the
standard, manual OFA port control provisions to allow for independent, side-specific,
remote control of the 1/3 and 2/3 damper sets. This gives us greater response
capability with varying loads and mill configurations to bias the OFA distribution for
minimizing emissions. Several graphs of the various model runs completed in this
analysis are shown in the Appendix, Section A-4.

The model predicted NOx emlissions reduction from OFA as summarized in Figure 3-1,
Predicted NOx Emissions GE-EER Model.

0.5

0.1

Predicted NOx Emissions
GE-EER Model

|

I z

I
I
I
I

0
0%      5%      10%     15%     20%     25%

% OFA of Total Air Flow

Figure 3-1, Predicted NOX Emissions GE-EER Model

The results of the model coincided closely with the guaranteed performance from BPI in
their contract with 0.37 Lbs/MBTU with 10 percent OFA at 950 MWG.

The model also predicted the effect of OFA on CO emissions as summarized in
appendix, Section A-5. GE predicted much higher CO emissions than as guaranteed by
BPI. The discrepancy between the two centered mostly around the belief GE-EER had
that BPI’s OFA nozzles would not cause the air to distribute across the full cross section
of the boiler allowing large flow paths for CO to pass and cool below ignition
temperature before full combustion.
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They also did a prediction on,the increase in ash LOI change as a result of OFA as
shown in Figure 3-3, Ash LOI Increase GE-EER Model.

Predicted Ash LOI
GE-EER Model

2.5

2

1.5

1

0.5

0.0% 5.0% 10.0% 15.0% 20.0%
Over Fire Air, %

Figure 3-3, Ash LOI In,crease GE-EER Model
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Section IV: Test Methods and Procedures

4.1 General Description

The test methodology for flue was conducted in accordance with thegas analysis
general procedures outlined in the ASME PTC 4.1 Steam Generators and PTC 19.10
flue and Exhaust Gas Analysis. Plant instrumentation, where possible, was utilized for
the tests supplemented by additional rented equipment. Calibrated gas analyzers were
connected to test probes inserted into test taps on the ductwork to obtain samples for
the analysis of flue gases. The flue gas samples were mixed, chilled, dried and filtered
before analysis.

During the test series, each test point was unique with varying OFA flow (four different
configurations) and 02 levels ~(five different operational points) to establish needed CO
and NOx levels. Each test was one to three hours in duration (with one hour of very
stable conditions). Coal samples were taken during each test period. Prior to the start
of each test, fly ash hoppers were emptied. At the end of each test period, fly ash
samples were collected. Between each test period, operating variables were changed
and soot blowing completed tO maintain target main steam and reheat temperatures.
Operational changes and stabilization took anywhere from one-half hour to one and
one-half hours.

4.2 Test Conditions

A summary of the test conditions and results can be found in the Appendix, Section A-6,
OFA Test Conditions. Each test was conducted for a nominal one and one-half to two
hour period. The target was to achieve one hour of stable operating data. Some tests
were lengthened in duration to achieve that goal.

The coal source and supply were kept consistent by Operations during t~he test series to
ensure emission variations were not a result of changes in fuel quality.

4.3 Data Collection

Test data collection consisted of information from the following sources and locations:

Plant data was utilized and collected from on system1. the data historian thePI
which collects data from the Foxboro Digital Control System and Information
Computer,

2. A flue gas test grid was established at the boiler economizer outlet utilizing
rented high precision flue gas analyzers to measure 02, CO, NOx, and CO2.

3. A flue gas probe, sampling system and analyzer were placed at the stack to
collect CO readings (most homogenous location for measurement).

IP12 005788
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4. Field data collection points and Observations

5. Coal and flyash sample collection and analysis

6. CEM emissions data collected by flue gas probe at the stack

PI (plant information historian) was collected electronically every 30 seconds and the
Test Grid data was collected electronically every 20 seconds. CEM data is summarized
and made available on 15 minute intervals.

Coal samples were collected, every 10 minutes from each of the seven coal feeders
during the course of the test. Fly ash samples were collected at the completion of each
test, while Operations was emptying fly ash hopper levels for setup on the following test.

4.4 Flue Gas Test Grid at the Economizer Outlet

The flue gas test grid was setup at the boiler economizer outlet duct, which can be
accessed on the 1 lth floor. Fourteen test probes (seven per side) are utilized, and each
probe assembly actually has .four probes at four different depths. This arrangement
establishes a grid array with twenty-eight points per side, with a total of fifty-six points.
Reference Test Grid Layout.

Each individual sample point is plumbed to a clear Plexiglas bubblier (so one can
visually observe sampling flow rates) where it mixes with the other gas samples on its
side. The water bath initially mixes, cools, and filters the flue gas. The sample is then
chilled in an ice bath with a knockout bottle (where the condensate is collected), run
through a vacuum pump, desiccant filter (moisture removal) and then sent through an
air filter (dust removal). The flue gas samples are then plumbed to the gas analyzers
where they are slipstream sampled via a flow regulator per each individual analyzer’s
own requirements. East and West side gas samples are then analyzed separately using
rented equipment for CO (two separate analyzers with low and high ranges), 02, CO2,
and NOx. The data is collected via a Data Acquisition System (DAS) and stored on a
computer and saved to a spreadsheet. This basic arrangement was also used for
individual point profiling of the economizer outlet duct for burner tuning purposes.
Reference Test Instrumentation List for detailed listing of the flue gas analyzers,
Appendix, Section A-7.

4.5 CO Analyzer at the Stack

Additionally, a CO analyzer was rented and stationed at the stack to analyze averaged
flue gas conditions at the 355-foot level. This is the same level that the flue gas points
are sampled for the CEM analyzers. The gas sample was extracted via a probe from
the duct and run through a double chiller and then sent to a low range CO analyzer.
This generally follows procedures found in 40 CFR Part 60, Appendix, Reference
Method 10.

4-2
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4.6 Coal Samples

Coal samples were collected throughout the test period from each of the seven
pulverizer coal feeders. Special coal sample test taps were installed above each feeder
inlet just below the coal silo down spout to get representative test samples. Coal
sample size was approximately three quarts, taken from each of the seven feeders.
This totaled five gallons which was then sealed and taken to the IPSC coal lab.

Proximate and ultimate coal analysis was conducted by IPSC’s in-house coal lab
following ASTM procedures.

4.7 Fly Ash Samples

Fly ash samples were collected from most of the performance tests. The fly ash system
was out of service for routine maintenance durng several test periods. ISG (fly ash
contractor) collected the fly ash samples. IPSC Operations pulled down the hoppers
prior to each test period (beginning of each day) and between each test period.

Fly ash analysis was performed both by ISG utilizing a loss on ignition (LOI) abbreviated
test and by IPSC utilizing AS’i’M standards for unburned carbon content.

4.8 Quality Assurance

Test analyzers at the stack and economizer outlet were calibrated at the beginning and
end of each test series (day), Calibration gases were primary gas standards.
Calibrations on station instrumentation were completed prior to the testing. Coal
feeders were rotated out of service two weeks prior to the test to conduct restrictor
installation and feeder calibrations. Station O2 probes were calibrated on a weekly basis
during the testing. Three analyzers were replaced prior to the testing. Reference
Appendix, Section A-8.

4.9 Test Personnel

All testing was conducted by .IPSC Engineering Services personnel. The Test
Coordinator was Aaron Nissen, Engineering Supervisor. Mr. Nissen is a licensed
Professional Engineer (PE) with the state of Utah and has 23 years of utility
performance testing related experience.

Test Coordinator:
Aaron Nissen, Engineering Supervisor, PE

Analyzers & Test Grid:
Garry Christensen, Senior Engineer, PE
Rob Jeffery, Senior Analyst

Technical Support & Coal Sampling:
Dave Spence, SeniorEngineer, PE
Bernell Warner, Draftsman
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Flyash Sample Collection - ISG:
Rod Hansen, Rick Fowles, Kurt Aldredge

OFA System Controls and Dampers:
Ken Nielson, Senior Engineer, PE
Phil Hailes, Engineer

Babcock Power, Technical Support:
Dan Coats, Senior Field Engineering Manager
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Section V: Test Results,

Tabular results of the testing can be found in the Appendix, Section A-9. Graphical results of
the testing can be seen in Figures 5-1 through 5-8.

5.1 NOx Emissions

The graph (see Figure 5-1) generated from the test data, indicates that without OFA,
NOx emissions would exceed.the current permit limit of 0.461 Ibs/mbtu when the excess
air levels are greater than 3.1 percent O2 (no test data was actually obtained at this
level, graph was developed using points below the permit limit). Since we prefer to
operate with excess 02 at 3 percent or greater for efficient combustion, this validates the
need for installation of the OFA system. NOx reduction without OFA was achieved with
lower excess 02 levels but, it was done at the expense of CO emissions and fly ash
LOl’s.

Figures 5-2 through 5-4 show the results through varying levels of percent OFA flow;
Figure 5-4 at 14 percent flow through the OFA ducts which represents the maximum
amount of OFA air. Even though both the 1/3 and 2/3 dampers could theoretically be
opened at the same time, early operating experience showed that opening both sets of
dampers would only reduce duct pressure and reduce the penetration of OFA into the
boiler cross section. Figure 5-5 shows that NOx reduces linearly with the percent of
OFA indicating that the best mode of operation for NOx control is the maximum amount
of OFA at full load conditions. Figure 5-5 corresponds very closely to that expected by
both BPI and GE-EER in their design and modeling calculations.

Figure 5-6 shows the relationship of NOx emissions with percent of OFA air at varying
levels of excess air. This graph shows that NOx decreases with lower excess air and
higher percent of OFA. The line for 3.5 percent excess air appears to indicate better
NOx reduction than that of 3.0 percent but, that is against all theory, logic and prior
testing and is probably a test anomaly.

Figure 5-4 has an extra NOx line added to show how coal properties can affect NOx
generation. "Coal Reserve A" is from one of our main suppliers and was used for most
of our testing for consistency purposes. "Coal Reserve B" is also from a main supplier
and has coal properties similar to that of "Coal Reserve A". However, small variations
between them have historically shown large differences in NOx generation. To make
matters more confusing, sometimes "Coal Reserve A" is worse than "Coal Reserve B"
making blending to lower NOx almost impossible. The green shaded area on Figure
5-4 shows the "Good Combustion Range" for "Coal Reserve B" for that test period and
indicates the need for flexibility in setting CO limits so that low 02 operation can be used
if needed to maintain NOx emissions with varying fuel conditions.
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5.2 CO Emissions

As expected, Figure 5-1 shows that CO increases dramatically as total excess air is
reduced. The relationship between CO and O2 appears to be exponential and the shape
of the curve matches GE-EER’s model and reference books on the subject (see
Appendix, Section A-10).

Comparison of Figures 5-1 through 5-4, shows that as the percent of OFA flow
increases beyond 10 percent,, the exponent of the curve decreases, somewhat flattening
out the curve of CO generation in the area of our normal operation. This decreasing of
the exponent indicates that CO becomes less sensitive to O2 levels with higher levels of
OFA flow. This is probably the result of the reburn of the CO at the level of the OFA
port entry into the boiler. It also indicates that there is probably good coverage of the
OFA air curtain across the boiler when the 2/3 dampers are open. Even though
comparison of Figures 5-1 and 5-4 shows that at 2.5 percent 02, there is lower CO
without OFA than with full OFA, it is probably best from a CO standpoint to operate with
full OFA to reduce the sensitivity. The reduction of the exponent expands the "Good
Combustion Range" and improves the ability of the boiler to handle transients without
exceeding short term CO limits.

Even though the general shape of the CO curve on Figures 5-1 through 5-4 matched
GE-EER’s model, the values of CO were considerably less than expected. GE-EER
expected high CO because th’ey did not ex.pect the OFA to extend fully into the boiler.
These results seem to indicate that it did and this is the reason for the disparity. It
should also be noted that BPI achieved their contract guarantee of less than 100 PPM
CO at 10 percent OFA flow and 2.5 percent 02.

5.3 Good Combustion Range

From both a CO and NOx standpoint, the testing indicated that the best mode of
operation for Unit 1 is to havethe OFA system with the 2/3 damper and maximum OFA
flow (Figure 5-4). This mode expands out the "Good Combustion Range" to allow for
fluctuations and changes in coal quality. The "Good Combustion Range" extends to the
250 PPM range because the CO lines starts to rise dramatically after that point.
Operation with 02 levels below 2% would be unusual, but that flexibility is needed in the
event of short term disturbances in coal quality or equipment failures necessitate low air
levels to insure NOx compliance.

5.4 Ash LOI

Figure 5-8 shows the effect of OFA on fly ash LOI. This graph shows an approximate
25 percent increase in LOI with OFA. This is much less than predicted by the GE-EER
model. This is also due to GE-EER not expecting full penetration of OFA into the boiler.
No comparisons have been made yet comparing LOI with excess O2 but previous
testing has shown a stronger relationship than that shown by OFA percent alone. In any
case, the amount of LOI is still acceptable and represents only small decreases in boiler
efficiency. Obviously, the best way to lower LOI is to increase O2 in the boiler.
Operation with OFA will allow,higher O2 levels while still maintaining NOx emissions.

5-2
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5.5 VOC’s

Even though no specific testing was done during this test on VOC’s, it can be deduced
from the reaction of CO and LOI that the installation of the OFA system will not result in
a significant increase in VOC emissions. If CO is burned out in the OFA zone above
the burner rows, then the low combustion temperature VOC’s would also burn out
leaving only trace amounts. This theory was confirmed with emission testing performed
for Unit 3 modeling in April 2003 which indicated negligible impacts on VOC emissions
with OFA. Specifically, tests for Aldehydes/Ketones showed emission rates below
calculated values with OFA in-service. Because of the low combustion temperature of
VOC’s compared to that of CO and ash, there is no relationship between them.
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02% (control room) vs CO ppm (stack test) & NOx #/mbtu (stack CEM)
Overfire Air (10%) OFA 1/3 dampers- full open
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02% (control room) vs CO ppm (stack test) & NOx #/mbtu (stack CEM)
Overfire Air (12%) OFA 2/3 dampers- throttled
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NOX Emissions (#/mbtu) vs Overfire Air Flow (%)
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NOX Emissions (#/mbtu) vs Overfire Air Flow (%)
at varying 02 levels
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Fly Ash LOI% (by IPSC) vs Overfire Air Flow (%)
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Section Vl: Conclusions

Based on the results of the testing and analysis, the following conclusions can be made:

1, The OFA system works as intended and reduces the NOx emissions from Unit 1 by
approximately 14 percent when compared to operation without OFA and 2.5 percent
excess 02. The amount and level of reduction compare favorably with those predicted
by both BPI and GE-EER.

2. The OFA system allows the unit to operate with higher excess air levels and still achieve
the required NOx emission rate.

3. Operation of the OFA system with the 2/3 dampers fully open results in less sensitivity
to CO emissions than operation without OFA. OFA operation flattens out the curve for
CO generation thus reducing~ the chance of large fluctuations in CO generation. This
indicates that the OFA system has good coverage across the cross sectional area of the
boiler at its admission point. The BPI contractual guarantee of CO generation of less
than 100 PPM with 10 percent OFA and 2.5 percent excess oxygen was achieved.

4. CO generation is very sensitive to fuel and air flow balancing. Both the primary and
secondary air flows should be checked for balance periodically to insure minimum CO
generation.

5. While the OFA system controlled NOx with relatively high excess air levels for this test,
changes in coal quality may require operation at low levels of excess air even with the
OFA system in service. Current and future emissions limits for CO should allow some
room for operation at low levels of excess air so that the NOx targets can be achieved.

6. The OFA system expands the "Good Combustion Range" by reducing NOx removal with
higher excess air and reduces CO generation with lower excess air.

7. Fly ash LOl’s increase with increased percent of air to the OFA system and decreased
percent of excess 02. The most efficient combustion occurs with the highest allowable
excess air level while still achieving required NOx emission rates.

8. Since CO is being burned out in the OFA zone, VOC’s are probably almost completely
oxidized because of their lower ignition temperature compared to CO. Any VOC
generation increases due to OFA should be negligible. Due the low ignition temperature
of VOC’s, there is no relationship between VOC increases and CO or LOI increases.
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Abbreviations

Intermountain Generating Station
Over Fire Air
Intermountain Power Project
Intermountain Power Service Corporation
Babcock & Wilcox
Advanced Burner Technology, Inc.
Babcock Power Services, Inc.
Dual Register Style Low NOx Burners

(~GS)
(OFA)
(IPP)
(IPSC)
(B&W)
(ABT)
(BPI)
(DRB)
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ABT Low NOx Burner - Experience List

Deseret, Bonanza Unit 1: A 440 MW Foster Wheeler boiler, firing western
bituminous coal similar to the worst Intermountain coal, was retrofitted in May 1997
with 20 Opti-Flow low NOx burners. NOx emissions before the retrofit, with the
original Foster Wheeler low NOx burners, were typically in the 0.55 to 0.6 range.
After the retrofit, with the ABT low NOx fuel injectors and dual register modifications,I is In three of the five mills replaced with largerNOx approximately 2001, were
units and the new mill s burners: were upgraded to handle the higher capacity. The
boiler now produces 500 MW with no increase in NOx or detrimental impacts to boiler

I performance. Burner coking and fires have been eliminated, as have bumer
eyebrows and fumace slag.

I Deseret Contact: Dan Howell 435-781-5718

i AEPISWEPCO, Welsh #1: A 560 MW B&W boiler with 42 bumers (NOx with OEM
dual register low NOx burners was -0.38). Unit was retrofitted with ABT Opti-Fiow
Mark I bumers in the fall of 1999~ initially no OFA ports were installed. Operating with

i one top bumer deck out of service, NOx was typically in the 0.20 to 0.22 range.

In the fall of 2001, ABT’s OFA system was installed at Welsh #1. With the OFA ports

i open, NOx has been reduced to the 0.16 - 0.17 range with all mills in service. It is
apparent that significant coal line imbalances exist at Welsh #1; these imbalances
limit the degree of NOx reduction that can be achieved, since they result in high CO
emissions. Although the unit was designed for operation with 19% excess air, it must
currently operate with approximately 25% excess air in order to control CO.
Minimizing these coal line imbalances will allow operation at near design excess 02
or below and reduce the NOx to the 0.15 level.

AEPISWEPCO, Pirkey #1: A 700 MW B&W boiler firing Texas lignite (NOx with

I OEM dual register low NOx burners was - 0.36 to 0.38). The unit was completely
retrofitted with 56 ABT Opti-Flow Mark II Low NOx burners and OFA system in the fall
of 2001. NOx emissions, with the OFA ports closed, have been lowered to

I approximately 0.22. Operation of the OFA system has been very successful in that
the boiler can operate continuously at full load with NOx emissions of - 0.15 Ib/106
Btu with one mill out of service (normal operation).

I         AEP Contact:      Kent Randall 318-673-3813     Welsh & Pirkey Plants

I Kentucky Utilities, Ghent #3 and #4: Two 540 MW FW boilers firing Kentucky
bituminous coal. NOx emissions of 0.55 to 0.7 without OFA and about 0.45 with
OFA ports open were attained with the OEM low NOx burners and OFA system.

I ABT replaced all 24 fuel injectors, with the Opti-Flow Mark I design, upgraded the FW
dual registers and supplied a new OFA system to each boiler. Unit #3 was converted
in the fall of 1998 and Unit #4 in the fall of 1999. NOx was reduced to about 0.40

I while firing Eastern bituminous coal and 0.23 for PRB coal, with OFA ports closed;
and to 0.3 and 0.18 respectively with OFA ports open. Currently, NOx is about 0.3

i
O firing a 50/50 blend of E. bituminous and PRB with OFA ports closed.
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The walls of these boilers are coated with refractory to maintain furnace
temperatures and to attain design steam temperatures (low steam temperatures
resulted from an OEM boiler design problem). Prior to the retrofit, there were
frequent heavy slag falls from the walls; however not a single slag fall has been
observed following the retrofit.

Ghent Contact: Steve Nix 502-347-4152

Alle_clhenv Energy, Harrison #11, 2 and 3: Three 660 MW FVV boilers that are of pre-
NSPS design with very hot, tight:furnaces firing a highly slagging, eastem bituminous
coal. All units were upgraded by replacing the fuel injector with the AnT design,
while maintaining the existing FW dual registers. NOx emissions have been reduced
from the 0.55 to 0.6 range to below 0.45 without overfire air. The furnaces are clean
with no evidence of any operating or performance problems, due to the new low NOx
burners. Unbumed carbon is in the same range as before the retrofit.

Hardson Contact: Dean Heddck 304-584-2350

Tyrone Unit#31 Green River Unit #3: These are 70 MVV B&W boilers each
originally with eight turbulent burners firing Eastern bituminous coal. Tyrone was
started up in fall 2001 and Green. River in spring 2002.
NOx has been reduced from about 0.8 to below 0.35 Ib/108 Btu without OFA. There
was no increase in UBC and no deterioration in boiler performance or efficiency.

Tyrone Contact:    Tom Moore 859-879-3501
Geen River Contact: Tom Troost 270-757-3113

JEA St. John Unit #1: A 660 MW Foster VVheeler boiler that rites a blend containing
20% petroleum coke and 80% bituminous coal with 28 burners; more petroleum coke
is fired in this boiler than any other pulverized coal boiler in the U.S. In addition,
Colombian coal is fired in this blend, which makes it an even more difficult fuel since
this coal is commonly known to be difficult to bum.

In early 2003, St. Johns Unit 1 was completely retrofitted with 28 Opti-FlowTu LNB’s
and similar windbox/secondary air modifications. Preliminary bumer tuning has
shown that NOx has been reduced by over 20% for Unit 1; further reduction in NOx is
anticipated once additional burner tuning is completed.

Excellent flame stability has also been attained with the retrofit of Opti-FlowTu
burners for Unit 1. In fact, the petroleum coke blend can now be fired in the lower
rows of bumers without flame stability problems. Excellent flame stability is also
maintained as load is reduced from 670 MW to 380 MW, with only one mill out of
service (normal operating practice with these boilers). Prior to the retrofit of Opti-
FlowTM burners, this turndown could not be achieved with only one mill out of service.
To date, AnT is the first to demonstrate the ability to cofire petroleum coke in a wall-

I
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fired boiler with an advanced low NOx burner that maintains such excellent flame
stability and NOx reduction.

St. Johns Contact: Bob Branning 904-665-8806

i
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ISG Unit 1
Coal Burner Line Balancing- Dirty Air Flow Tests

Final Velocity Readings
Rear Wall
CoalPipe 6 5 4 3 2 1

D 5829 5985 5979 5990 5869 5734
H 5175 5028 5047 5181 5207 5290
C 6074 6145 5939 6205 6262 6188
G 5490 5304 5250 ,5187 5277 5487

Front Wall
CoalPipe 6 5 4 3 2 1

E 5619 5581 5502 ,5703 5525 5690
A 5237 5299 5211 5263 5437 5201
F 5504 5368 5414 5543 5344 5419
B 5467 5449 5458 5245 5591 5345

Starting Velocity Readings
Rear Wall
Coal Pipe 6 5 4 3 2 1

D 5294 6070 5295 5615 5410 5440
H 5174 4673 5072 5981 6016 5899
C 5792 5507 5299 4649 4871 5148
G 5478 4904 5147 5153 5046 5011

Front Wall
CoalPipe 6 5 4 3 2 1

E 5308 5573 5587 5440 5736 5742
A 4987 4985 5600 5512 5525 5261
F 4846 5099 5120 ’5695 5441 5446
B 4214 4845 4722 4711 4597 3610

8/25/2003

Pulv
average
5898
5154
6136
5333

5603
5275
5432
5426

Pulv
average

5520
5469
5211
5123

5565
5312
5274
4450
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Boiler Performance Test Plan for Burners & Over Fire Air System
IGS Unit 1 POST-Outage Testing

9/03/03 r0

Testing Objectives- The primary objective of the proposed testing is to collect NOX and CO emissions data
(along with all operational data) from the burner and overfire air system. The following Testing Series of Boiler-
Burner/OFA Tests are being requested following the modifications and tuning which have been made to IGS Unit 1
burners and overfire air system. The Unit I Major Outage (4 week) modifications consisted of installing an overfire
air system above the burners and extending thie superheater platen section.

The tuning consisted of 1) Burner Line (Coal) Balancing which consisted of installing dynamic coal restrictors on all
8 sets of 6 burner lines and conducting dirty air flow tests and balancing test series to reduce side to side coal
imbalances, 2) Air Flow Balancing through the .Burners. This consisted of balancing inner and outer air flows
through the dual register burner. One of the objectives was to increase windbox duct pressure by throttling flows
thru the inner four burner’s outer registers. The economizer duct Flue Gas Test Grid was used to provide profiling
capability to focus in on "bad actor" burners. Note, we have conducted all of the above testing and balancing in the
past, but to achieve the next level of emissions reduction, we have to take balancing and tuning to the next level.

The purpose of the POST-outage testing is as follows: The State of Utah Air Quality has requested IPSC to
demonstrate and document operating conditions after the Overfire Air System has been installed. POST-outage
testing is being conducted based on concerns from the State that operating with the overfire air system may result in
an exceptional increase in CO emission levels.:

The Boiler Testing will be at POST-Outage Test Conditions (i.e.- new uprated Load of 950 MWgross), Coal Supply-
must be consistent- NO Westridge and Dugout coal blends (l~st if SUFCO is straight), 02% & Overfire Air% varies to
give us CO, NOx emissions (see Boiler Test Conditions and Operational Test Setup).

Test Personal: The testing is being conducted by IPSC Engineering who is leasing test quality gas analyzers from
Power Generation Technologies (PGT).

Test Coordinators- Aaron Nissen and Garry Christensen
Gas Analyzers and Test Grid- Garry Christensen & Rob Jeffery
Tech Support, Coal & Fly Ash sample collection- Dave Spence & Bemell Warner
Fly Ash Sample Collection- - ISG Rod.Hansen, Rick Fowles/Kurt Aldredge
OFA System Controls and Dampers- Ken Neilson & Phil Hailes
Babcock Power interface- Dan Coates

Test Method- Testing will utilize the station "PI" data acquisition system to document test conditions and collect
plant operating data. In addition, a test grid is setup at the boiler outlet (11t" floor) using 14 test probes at four
different depths for a total of 56 points. The gas sampling system is setup with both east and west side averaging
systems consisting of bubblers, vacuum pumps, chillers and desiccant filters. The mixed, cooled, dry, filtered gas
samples are then analyzed for 02, CO2, CO and Nox and data collected and stored via data acquisition system.
This information is then dumped to a spreadsheet for statistical analysis and averaging. Thermocouples are also at
each location to get averaged boiler gas outlet temperatures. Additionally, we have a test setup at the base of the
Stack to collect a CO gas sample at the 355’ level using the Environmental Group’s RATA Test Trailer. This sample
is also conditioned and analyzed and stored on a data acquisition system for analysis.

NOTE, we will utilize the 02 test grid measurement at the boiler outlet to refine test conditions (compared to control
room 02 probes). We are seeing a bias between station 02 and the 02 at the boiler outlet grid. The 02% at the
boiler outlet, however, agrees with higher Air Flow shown in CCS, correlates with the higher ID Fan rpm and amps,
plus correlates with higher NOx and low CO levels. As part of the testing, we will try to reconcile why we have such
high station 02 levels.

In addition to east and west side averaged gas conditions, individual test points will also be taken during a separate
test to develop backpass test grid profile. These profiles will include 02, CO and temperatures which will be used to
troubleshoot and diagnosis burner dual register setup, secondary air flow side to side splits, plus overfire air flow
balancing issues.

Page 1
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Boiler Testing- Time Frames Each test point needs at least 2 hours, allowing ½ to 1 hour between test points to
lower 02, pull fly ash and sootblow for temperatures. ½ to I hour is needed to stablize operating conditions. Each
test needs a minimum of a hour of very steady state test conditions. Prior to each test period (daily), the gas
analyzers need to be started, warmed up and calibrated. This process takes 1 to 1 ½ hours to complete. During
this time, all tubing, bubblers, chillers, desiccant filters, and dust filters will be checked out.

OFA System Damper Positioning- 1/3 and 213 dampers plus OFA secondary air inlet dampers will need to be
moved and position checked during the course of the testing. The 113 dampers have had actuators replaced with
larger heavy duty drives. They have been recently installed and stroked, but several (NW & SW) have been
hanging up. There is some concern about linkages breaking internally and unable to achieve good balanced OFA
flows.

Fly Ash Samples will also be taken and correlated with the test results. We will need 2 Operators to help support
fly ash sample collection. ISG will be collecting the fly ash samples at each of the different test points. All fly ash
hopper rows need to be available (no maintenance work) and hoppers will need to be pulled down prior to the start
of the first test (night shift pulling prior to 7:00 am each day) and then hoppers will be pulled between each test point
(while samples are being taken). Depending on the test series, bottom ash samples will also be collected as part of
the boiler performance testing evaluation.

Coal Samples will also be taken throughout each test period at the coal feeder inlet spouts (test taps installed
special for testing). Note: there maybe a certa=in amount of coal spillage created while collecting these coal
samples. We will ensure coal spillage will be cleaned up at the end of each day.

Flue Gas Sampling Test Grid Equipment (1 !~ floor, rear of the boiler, west side)- We have rented precision gas
analyzers to be used for burner and OFA tuning and testing, this equipment also includes data acquisition system
and Lap Top computer. There is also calibration bottles (02, NOX, & CO), packing crates & boxes, hoses and
tubing, tools, tool cart, power supply, air hoses & lances, bubblers, chillers, desiccant filters, vacuum pumps, etc.,
etc. We are running a swamp cooler (with water flow) plus an air handling fan on the 11 = floor NW comer to keep
analyzers and test personnel from over-heating. Please help us keep an eye on this equipment. This test
equipment is worth several $100K, so please DO NOT WASH DOWN this area, unless we are notified. We can
accommodate a washdown (as we have in the. past), be need to put the system to bed (power down equipment,
disconnect power supplies, box and crate analyzers, etc.) and cover everything else up with plastic tarps.

Maintenance Support Requirements-
Pulverizers- Pulverizer U1F is down for major ,overhaul. If there are problems with any other pulverizer, we will
need priority attention placed on returning that :pulverizer back to service.

Baghouse Fly Ash Handling- during this test series (day shift), we need to have both east and west fly ash handling
systems available for full service.

All other normally operating equipment- needs.to be in-service and operating. During this test series, we cannot test
with a load derate which would effect Unit capability of 950 MWg. If this is not possible (or is unavoidable), we
need to know so that we can re-schedule the testing series to a later date.

I&C Support Requirements-
02 Probe calibrations and technical support- We need the 3 bad 02 probes replaced and the weekly PM
completed (troubleshooting walkdown and calibration). If we have additional problems or concems, we will need
technical support.

Coal Feeder calibrations- all coal feeders have been scheduled for calibrations prior to the test series (during the
pulverizer shutdowns for dynamic restrictor installation)

Computer Group Support Requirements-
PI computer availability- The PI and Foxboro 1A computer systems need to be up and running. Please do not
schedule and conduct backups during this period.

Page 2
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Operational Test Setup- Boiler OFA & Platen Tests

Load (MWgross) 950
Controls- boiler to local (or manual),

Boiler Test Objective is for stable boiler/throttle pressure and let MWs float.
(throttling control valves okay- this is not a turbine test at valves wide open)
Overtire Air System to manual

Throttle Press & Control Valve Position    as needed for load
Main Steam Temp (F) 1005
Main Steam spray (kpph) <200
Hot Reheat Temp (F) 1005
Reheat Sprays (kpph) 0
Bias Dampers (%) may have to take PRH side to manual & set between 30- 45%, to control RH temps

Sootblowing- as required to achieve Main Stm; HRH and FEGT temps
No sootblowing (during each test period of 2 hrs), sootblowing is allowed between each test

NOTE: for 950 MWg operation, need to allow ’SH & RH areas to get dirtier, but blow waterwalls to achieve FEGT
(furnace exit gas temp) and EGOT (economizer gas outlet temp)

FEGT target (F)
EGOT target (F)

2200, controlled by waterwall sootblowing
760

02 levels (measured at boiler outlet with test equipment)
VARIES from 3.5%, 3.0%, & 2.5% at 2 hour increments
Note: there is a discrepancy between station instrumentation and local test analyzers (local reads are higher
by 0.5% to 1.0% 02)

Over Fire Air System local control
113 & 2/3 port dampers, VARIES from 5% OFA (baseline), both closed or inlet dampers closed

10% (1/3 damper open- balanced flow all 4 comers, 2/3 damper closed)
12%(2/3 damper open- throttled & balanced, 1/3 damper closed)
14% ~2/3 dampers open- balanced flow all 4 corners, 113 damper closed)

NOx level target (#/mbtu) < 0.38
CO (ppm) < 100
Primary Air Duct Press ("wc) 43

Pulverizer Configuration- 7 I/S, U1F o/s (Sec air damper- 10%)
Note- Remove all pulverizer biasin,q (unless absolutely necessary due to unmanageable coal dribble)

NOTE: U1 F pulverizer o/s for major overhaul

Need all normally running equipment in-service (7 Pulv, all FD, PA & ID fans, etc.). This ensures good uniform air
and gas flow distribution.

No Boiler Blowdown during the testing period
Isolate Unit I CRH to aux steam supply and route all building heat (if in service) drains to Unit 2.

Coal Supply - No Westridge or Dugout coal!, need straight SUFCO for best emission results
No Rocks, please

Page 3
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NOTES (recaps):
1) Fly Ash Samples- need to be taken during each test period (need support of 2 Operators for fly ash sample
collection). Fly Ash Hoppers need to be pulled down prior to the test (ni,qht shift) and between each test point.
ISG will be collecting the fly ash samples at each test points. All fly ash hopper rows need to be available (no
maintenance work)

2) Coat Supply- coal quality needs to be consistent (all from the same mine source) preferably from SUFCO.

3) Coal Samples will also be taken at each test point at the coal feeder inlet (new test coal sample collection ports).
Note: there may be a certain amount of coal spillage created while collecting these coal samples.

4)Bottom ash samples will also be collected during some of the tests.

5)Do not washdown boiler in the backpass areas, due to test equipment, analyzers and computers.

6)PI computer system - needs to be up and running, no downtime or backups

7)CEM system - PI interface needs to be working

Page 4
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BOILER TEST CONDITIONS SUMMARY
IGS Unit I Boiler Overfire Air System and SH Platen Extension POST- OUTAGE Testing

State of Utah Required Testing (to demostrate no increase in CO due to installation of Overfire Air System)
OFA Diagnostics Testing (to determine best spot to operate and develop control curves)
Each test point needs 1 1/2 hour, allowing 1/2 hour between test points to lower 02, pull fly ash and sootblow for temperatures

TEST CONDITIONS
TEST # DATE TIME OFA%
Test # 1 (Dayl-T1) 09/06/2003 Day 1- Sat 8:15- 9:30 5.0%
Test # 2 (Day1-T2) 09/06/2003 Day 1- Sat 10:15- 1130 10.0%
Test # 3 (Dayl-T3) 09/06/2003 Day 1- Sat 12:30- 13:30 14.0%
Test # 4 (Dayl-T4) 09/06/2003 Day 1- Sat 14:15- 15:30 12.0%
Test # 5 (Dayl-T5) 09/06/2003 Day 1- Sat 15:45- 16:45 12.0%

Test # 6 (Day2-T1) 09/7/2003 Day2- Sun 7:45- 9:00 5.0%
Test # 7 (Day2-T2) 09/7/2003 Day2- Sun 9:45- 10:45 10.0%
Test # 8 (Day2-T3) 09/7/2003 Day2-Sun 13:05- 14:05 14.0%
Test # 9 (Day2-T4) 09/7/2003 Day2- Sun 15:15- 16:15 14.0%
Test # 10 (Day2-T5) 09/7/2003 Day2- Sun 17:00- 18:00 12.0%

Test # 11 (Day3-T1) 09/8/2003 Day3- Mon 8:15- 9:30 10.0%
Test # 12 (Day3-T2) 09/8/2003 Day3- Mon 10:30- 11:30 5.0%
Test # 13 (Day3-T3) 09/8/2003 Day3- Mon 12:30- 13:45 5.0%
Test # 14 (Day3-T4) 09/8/2003 Day3- Mort 14:30- 15:30 10.0%
Test # 15 (Day3-T5) 09/8/2003 Day3- Mon 16:15- 17:15 10.0%

Test # 16 (Day4-T1) 09/9/2003 Day4- Tues 7:30- 8:45 5.0%
Test # 17 (Day4-T2) 09/9/2003 Day4- Tues 9:45- 11:00 14.0%
Test # 18a (Day4-T3) 09/9/2003 Day4- Tues 14:15- 14:45 12.0%
Test # 18b (Day4-T3) 09/9/2003 Day4- Tues 14:30- 16:30 12.0%

TARGET
02%

OFA Dampers CR
closed- 1/3, 2/3 & inlet dampers 3.0
t/3 open- balanced, 2/3 closed, inlets open 3.0
2/3 open- balanced, 1/3 closed, inlets open 3.0
2/3 open- throttled, 1/3 closed, inlets open 3.0
2/3 open- throttled, 1/3 closed, inlets open 2.5

closed- 1/3, 2/3 & inlet dampers 2.5
1/3 open- balanced, 2/3 closed, ~nlets open 2.5
2/3 open- balanced, 1/3 closed, inlets open 2.5
2/3 open- balanced, 1/3 closed, inlets open 2.0
2/3 open- throttled, 1/3 closed, inlets open 2.0

1/3 open- balanced, 2/3 closed, inlets open 2.0
closed- 1/3, 2/3 & inlet dampers 2.0
closed- 1/3, 2/3 & inlet dampers 1.5
1/3 open- balanced, 2/3 closed, inlets open 1.5
1/3 open. balanced, 2/3 closed, inlets open 3.5

closed- I/3, 2/3 & inlet dampers 3.5
2/3 open- balanced, 1/3 closed, inlets open 3.5
2/3 open- throttled, 1/3 closed, inlets open 3.0
2/3 open- throttled, 1/3 closed, inlets open

PRELIMINARY
TEST- CR
02%- E 02%- W
CR CR

2.8 3.2
2.6 3.3
1.9 3.5
2.8 3.0
2.5 2.7

02%
Air Flow

02% OFA%
SetPt

86.3 61.0 5.3
85.6 61.0 10,6
86.0 61.0 14.4

85.6 61,0 12.1
81,9 55.5 11,9

Nox
CEM

TEST GRID
02%- E 02%- W
TEST

0.534
0.436
0.381
0.416i
0.38~

2.3 3 82 41.0 4.6 0.426
1.9 2.9 84.1 43.0 9 0.377
2.3 2.5 85.3 44.2 12.6 0.354
1.8 1.9 82.1 39,0 12.5 0.317
1.7 2.2 80.3 39.0 8.8 0.347

1.4 2.7 78.7 36.0 9 0.329
2 2.2 79.5 37,5 4.6 0.384

1.8 1.8 76.8 24.5 4.5 0.356
1.4 2.4 77.6 26.1 7.9 0.304
2.5 4.2 47.5 8.7 0.396

2.7 3.2 85.1 44.0 4.6 0.404
3,6 4.4 90.8 52.6 11.6 0.38
2.7 2.7 85.4 46.3 - 10.9 0.376

NOTE: 02 and CO% based on Boiler Outlet Grid values
Coal Supply Requirements- NO WestRidge or Dugout, need SUFCO coal straight for best results
Pulv U1 F o/s
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~O E~UIPMENT BID AND RECORD

24HR TIME FORMAT
Div. IPSC

Requested by    Aaron Nissen           Sec~ IGS    Submitted by
Operator        Time

Div. IPSC
Sec. IGS

Out of Service
Clearance TO Garry Christensen/ Aaron Nissen
O.K. Responsible Party

IPSC

Date

~QUIPM~NT REQUESTED:     Unit 1 Boiler Overfire Air Tests,, at 950 MW qross-

days,    MStm Temp 1005 F/ HRH 1005 F/ throttled conditions.

r TURE OF WORK: State of Utah Required Testinq for the Overfire Air System

¯    Saturday    06:00- 19:00 MDST ,09/06/03 TO: Tuesday    06:00- 19:00 MDST     09/9/03
Time                 Date                             Time                  Date

WORK Time

~OM:    Saturday

MST=Mountain Standard

06:30- 18:30 MDST .09/06/03 TO: Thursday 06:30- 16:30 MDST 09/9/03
Time Date Time Date

MDST=Mountain Daylight PST=Pacific Standard PDST=Pacific Daylight

PREPARATION REQUIRED: Throttle Press& valve position as needed for load / Main Steam Temp 1005F/

~hRehea_____t1005 F 7 ulverizer eration ulv H Boiler reheato o s !in local) control temps
bias dampers (no reheat sprays),, no sootblowinq durinq each test period of 2 hours),

minimize convection pass sootblowinq prior to each test (previous shift) so able to achieve Mstm

~HRH temps at 950 MW, main steam temperature control by sprays is ok (but best to minimize, no
rim sprays if possible)), no boiler drum blowdown durinq the test. Remove all pulverizer and

fan biases. Isolate Unit 1 CRH to aux steam supply.

f OAL- no Westridqe or Duqout (perferenc,e is straiqht SUFCO)

%ID APPROVED :

~)PS Supv. Removed by
Time Date Time Date

l upt. Issued to
Time Date Time Date

Dispatcher , Returned by
Time Date Time Date

~QUIPMENT NORMAL:
By

arks:

Time Date Operator Supv.
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TEST EQUIPMENT LIST

Description of precision Test Equipment rented for the U1 Boiler Overfire Air /
Burner Testing (2/03- 9/03)

Boiler Back-pass Data Acquisition System-
HP/Agilent 34970A Data Acquisition/Switch Unit ID #20312

Data Acquisition System Software- Power Generation Technologies (PGT) DAS version 3, data
acquisition system software for Windows

Boiler Back-pass Gas Sampling Analyzers:
East Side Analyzers

NO/NO2/NOX -
Advanced Pollution Instrumentation Inc. (API) model 200AH- NO/NO2/NOX
chemiluminescence analyzer, serial #335

CO/CO2 - (low range CO analyzer)
California Analytical Instruments, Inc. (CAI) / Fuji Electric ZRH- infrared non-dispersive gas
(NDIR) CO/CO2 dual channel analyzer, serial #N6G2393C

02-
California Analytical Instruments, Inc. (CAI) model 100F- galvanic fuel cell oxygen analyzer,
serial #8M05001

CO (hi range)-
Thermo Environmental Instrments.Inc.(TE1)
analyzer, serial #48C-71190-368

model 48C-Infrared gas filter correlation (GFC) CO

West Side Analyzers
NO/NO2/NOX -
Advanced Pollution Instrumentation Inc. (API) model 200~d-I- NO/NO2/NOX
chemiluminescence analyzer, serial #461

CO/CO2 - (low range CO analyzer)
California Analytical Instruments, Inc. (CAI) / Fuji Electric ZRH infrared non-dispersive gas
(NDIR) CO/CO2 dual channel analyzer, serial #N6G2394C

02-
Califomia Analytical Instruments, Inc. (CAI) model 100F- galvanic fuel cell oxygen analyzer,
serial #8M05002

CO (hi range)-
Thermo Environmental Instrments inc.(TEl) model 48C- Infrared gas filter correlation (GFC) CO
analyzer, serial #48C-70493-366

I
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Stack Data Acquisition System -
Yokogawa MobileCorder model MV 106, serial # 12W942620

Stack CO (low range) -
Advanced Pollution Instrumentation Inc. (API) model 300 Infrared gas filter correlation (GFC)
CO analyzer, serial # 1369

Spare 02 Analyzer -
Teledyne Analytical Instruments model 326RA oxygen analyzer

IP12 005822
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CERTIFICATE OF CALIBRATION

Manufacturer: Agilent
Model No.: 34970A
Serial No.: US37047275
PGT Asset No.: 20312
Customer ID#: HP-DAS-53
Description: Data Acquisition/Switch Unit

Calibration Performed For:
Intermountain Power Service Corporation
850 W. Brush Wellman Road
Delta, UT 84624-9546

Contract/P.O.#: 010410.30

IC~_UBRATION INFORMATION I I

I Report Number:. 20312-020603FL Result: PASS Calibration Performed By: Richard Hutson

Cal Date: 02/06/2003 Temperature: 22.0°C As Found and/or As Left: Found-Left

Due Date: 02/06/2004 Humidity: 42 % n: In-Ho[

I Procedure: HP/Agilent 34970A: C~ J R R.<~ !0A (1 Revision: 0 - 04/17/01

m Notes Unit within tolerances as f¢ ~n nd a~_
I

ds instrument was calibrated in ~cI :tanc~ %NSIJ ;O/IEC ~ ~de 17025 ~
x;umentation requirements of ISO )0 usir ! tory ,, able to t, National Ins

~tandards and Technology, nationa ty :ogni, ~dard ~nstants, r are deriv~

~l~l~elf-calibrating ratio techniques.
Uncertainties of the laboratory st~ ,d~ ~ ~.~ tated (k) of ; correspond#

¯ confidence interval ofapproximately 9~, The ive u ~rd(s) uti ,~i in thispr(

~ does not exceed 25% (TUR >4:1) ol th, nit u ~ s (UL ,n(s) unl~ . otherwise st
"= in ~he test data or notes.
_ A calibra#on clue date; determined b ~ t, ;ust~ ~nufa~ instrum~ history; is I~

I for reference only and does not impl) c( nue([ tance
~ This document shall not be reproduce~ I e pt in : )ut w~ ~eneratic Fechnologies,

I bration Te~ ~e6/Ap ~

S TAN DAR I:~ i

I ~ Asset No. Description : Cal Date Cal Due Date

10154 :e 552 Iti-Pn ) )rator 03/12/2002 03/12/2003

IITEsT DATA , i

¯ STANDARD TRUE UUT TEST ERROR EXPANDED

Seals Intact: Yes    Location: In-House

HP/Agilent 34970A: CAL VER RS-232/5520A (1 year)

Unit within tolerances as found and as left.

This instrument was calibrated in accordance with ANSI/NCSL Z540-1-1994, ISO/IEC Guide 17025 and the
documentation requirements of ISO 9000, using laboratory standards that are traceable to the National Institute of

~ndards and Technology, nationally recognized standards or natural physical constants, or are derived using
ratio techniques.

Uncertainties of the laboratory standards are calculated at a coverage factor (k) of 2, corresponding to a
confidence interval of approximately 95%. The ~ollective uncertainty of the standard(s) ut#ized in this procedure
does not exceed 25% (TUR >4:1) of the unit undertests (UUT) accuracy specification(s) unless otherwise specified
in the test data or notes.
A calibrabon clue date; determined by the customer, manufacturers specifications or instrument history; is provided
for reference only and does not imply continued cenformance to speci~ation.
This document shall not be reproduced except in full, without written approval of Power Generation Technologies.

Calibration Technologist Reviewed/Approved

ISTAN DARDS USED

Fluke 5520A-SCl 100 Mul6-Produ~ Calibrator

TEST RESULT
PARAMETER VALUE READING TOLERANCE (% of TOL) PASS/FAIL UNCERTAINTY TUR

I CALIBRATION VERIFICATION

SELF TEST

I 0 .0status

~e
RO OFFSET TESTS

mADC Range

port Number: 20312-020603FL
Manufacturer: Agilent Model No.: 34970A

0.0 0 PASS

Power Generation Technologies

Calibrated performed on: 02/06/2003
Serial No.: US37047275 PGTAsset No.: 20312

200 Tech Center Drive Knoxville, TN 37912 Tel: (865) 688-7900

Page 1 of 5

Fax: (865) 687-8977
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I i00 mADC Range

I 10 ~ 0 .m~00C0mR~nge

I i0 .V io   vge
I

I 0. O00V

~000. 0h~00Ra~em, 2-Wire

I 1 MO~m Range,    2-Wire

110000-0h 00Ra gh  4-Wire

I 10k’0Oh0~00R~ngk~m4-Wire

t kOhm Range, 4-Wire

TRUE UUT TEST ERROR     TEST RESULT

VALUE READING TOLEP~%NCE (% of TOL) PASS/FAIL

-0 . 00008 4 PASS

-0. 00010 2 PASS

-0.000004 4 PASS

-0.0015 37 PASS

-0.000002 22 PASS

0.00000 3 PASS

-0.0000 2 PASS

-0.000 0 PASS

-0.0000 0 PASS

0.000155 15 PASS

0.00014 13 PASS

0.0000 1 PASS

0.000000 2 PASS

-0.000010 i0 PASS

0.000000 0 PASS

-0.0005 12 PASS

-0.000001 5 PASS

I
Report Number: 20312-020603FL           Calibrated performed on: 02/06/2003
Manufacturer: Agilent Model No.: 34970A Serial No.: US37047275 PGT Asset No.: 20312
Power Generation Technologies 200 Tech Center Drive Knoxville, TN 37912 Tel: (865) 688-7900

EXPANDED
UNCERTAINTY

Page 2 of 5

Fax: (865) 687-8977
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~ kOhm    Wlr~

I ~OOo~oOo~o~eo4- ’ e

I 10M002 00R ngM  m4-Wire

I 101.MO00h~0~a~og~’m 4-Wire

I 1001.M000h~0R~hgme"
4-1irefl

I iD!~ivO~iiii$-Gain eri "cation

I ~: o~:~o:ov

_

I ~0C0mVvOL~aAnG~e-Gain Verification

Iz

[rUT TEST ERROR     TEST RESULT EXPA!qDED

READING TOLERANCE (% of TOL) PASS/FAIL UNCERTAINTY

-0. 00001 ii PASS

-0. 0001 12 PASS

-0.000001 5 PASS

-0.00000 3 PASS

0.0000 0 PASS

99.9988 9uV 13 PASS 5.0E-006

0.999997 47uV 6 PASS 1.6E-005

10.00004 400uV 9 PASS 1.7E-004
-10.00004 400uV i0 PASS 1.7E-004

100.0009 5.1mV 17 PASS 2.3E-003

300.0016 22.5mV 7 PASS 5.9E-003

10.0029 46uV 6 PASS 2.2E-005
99.9858 100uV 14 PASS 3.7E-005
99.9764 170uV 14 PASS 5.7E-005

0.999711 ImV 29 PASS 3.6E-004
0.999915 imV 8 PASS 2.2E-004

1.000025 ImV 2 PASS 2.6E-004

1.000032 1.7mV 2 PASS 3.6E-004
1.000259 6.8mV 4 PASS 8.4E-004
1.007650 45mV 17 PASS 3.0E-003

0.10076 14mV 5 PASS 3.7E-005
1.00000 4.6mY 0 PASS 2.2E-004
9.99899 10mV i0 P~S 2.2E-003

9.99808 17mY II PASS 4.2E-003

9.99788 14mV 15 PASS 3.8E-003

I

1.8

2.9

2.4
2.4

2.2

3.8

2.1

2.7

3.0

3.7
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I

~ARAM
STANDARD

ETER

I 100V Range
100.0000V @ ikHz
100.0000V @ 50kHz

I 300V Range
300.000V @ ikHz
300.000V @ 50kHz

TRUE
VALUE

UUT TEST ERROR     TEST RESULT    EXPANDED
READING TOLERANCE (% of TOL) PASS/FAIL UNCERTAINTY

99.9736 100mV 26 PASS 2.1E-002
99.9542 170mV 27 PASS 3.6E-002

I
I
I
I
I

I
I
I
I
I

4-WIRE OHMS - Gain Verification
i00 Ohm Range
i00.0000 Ohm

1 kOhm Range
1.000000 kOhm

i00.000 Ohm
120.000 Ohm
140.000 Ohm
160.000 Ohm
180.000 Ohm
200.000 Ohm

i0 kOhm Range
i0.00000 kOhm

I0 kOhm Range

I00.0000 k0hm

2-WIRE OHMS - Gain Verification
I00 Ohm Range
I00.0000 Ohm

1 kOhm Range
1.000000 kOhm

i0 kOhm Range
i0.00000 kOhm

i00 kOhm Range
i00.0000 kOhm

1 MOhm Range
1.000000 MOhm

299.958 420mV I0 PASS 5.9E-002
299.869 720mV 18 PASS 9.6E-002

99.9994 14 mOhm 4 PASS 4.3E-003

0.999992 ii0 mOhm 7 PASS 3.0E-002
i00.000 20 mOhm 2 PASS 4.3E-003
119,999 21.9999 mOhm 4 PASS 5.5E-003
139,998 23.9998 mOhm 8 PASS 6.0E-003
159.998 25.9998 mOhm 9 PASS 6.6E-003
179.997 27.9997 mOhm 12 PASS 7.2E-003
199,996 29.9996 mOhm 13 PASS 7.7E-003

9.99999 I.i Ohm 1 PASS 3.0E-001

100.0008 ii Ohm 7 PASS 3.0E+000

100.3916 1.014 Ohm 39 PASS 4.2E-003

1.000383 I.Ii Ohm 34 PASS 3.0E-002

10.00038 2.1 Ohm 18 PASS 3.0E-001

100.0012 12 Ohm I0 PASS 3.0E+000

1.0001003 Iii Ohm 3 PASS 3.6E+001

3.3

3.7

4.0

4.0

3.9

3.9

3.7

3.7

3.1

I
I

I

i0 MOhm Range
I0.00000 MOhm

i00 MOhm Range
100.0000 MOhm

9.99896 4.1 kOhm 25 PASS 1.4E+003

99.7573 810 kOhm 30 PASS 5.3E+004

3.0

Gain Verification

Report Number: 20312-020603FL          Calibrated performed on: 02/06/2003                             Page4 of 5
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I

I 1 0. O0000mA-

i i. 000000A _     .

"f" t"

I i!~I~R00~a~!! @G~zVerl Ice Ion

D .000000A @ IkHz    FICATION

igO0. Ode~C

I

UUT TEST ERROR TEST RESULT EXPANDED
READING TOLERANCE (% of TOL) PASS/FAIL UNCERTAINTY

99. 9846 10081Hz 15 PASS 2.6E-004

100.O001 10Hz 1 PASS 2.6E-001

10.00022 7uA 3 PASS 1.3E-006

100.0039 55uA 7 PASS 1.3E-005

0-999998 l.lmA O PASS 2.4E-004

9.99566 14uA 31 PASS 6.0E-006 2.3

100.0267 600uA 4 PASS 6.0E-005

1.000133 1.4mA I0 PASS 6.0E-004 2.3

(34901A Multiplexer)

0.3 IdegC 31 PASS 1.7E-001

300.3 IdegC 33 PASS 2.7E-001 3.8
600.3 idegC 33 PASS 2.7E-001 3.8

0.0 IdegC 2 PASS 1.7E-001

300.1 IdegC 8 PASS 2.7E-001 3.8
600.1 IdegC 9 PASS 2.7E-001 3.8

0.I IdegC 7 PASS 1.7E-001

300.1 IdegC 12 PASS 2.7E-001 3.8
600.1 IdegC ii PASS 2.7E-001 3.8

0.1 IdegC I0 PASS 1.7E-001
300.1 IdegC 13 PASS 2.7E-001 3.8
600.1 idegC 15 PASS 2.7E-001 3.8

-0.5 idegC 50 PASS 1.7E-001

299.6 idegC 43 PASS 2.7E-001 3.8
599.6 idegC 40 PASS 2.7E-001 3.8

0.0 IdegC 3 PASS 1.7E-001

300.1 idegC I0 PASS 2.7E-001      3.8

600.1 idegC i0 PASS 2.7E-001     3.8

Repod Number: 20312-020603FL Calibrated performed on: 02/06/2003 Page 5 of 5
Manufacturer: Agilent Model No.: 34970A Serial No.: US37047275 PGTAsset No.: 20312
Power Generation Technologies 200 Tech Center Drive Knoxville, TN 37912 Tel: (865) 688-7900Fax: (865) 687-8977
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~ API Model 200AH NOx Analyzer Operator Manual, 01620, Rev. F

3 SPECIFICATIONS, WARRANTY
! 3.1 Specifications

Operating Modes
Ranges

Noise at zero
Noise at span
Detection Limit(Note 1)
Zero Ddfl (Note 2)
Zero Drift (Note 2)
Span Drift (Note 2)
Lag Time
Switching Mode
NOx mode
Response Time
Switching Mode
NOx mode
Sample Flow Rate
Linearity
Precision
Temperature Range
Humidity
Temp Coefficient
Voltage Coefficient
Dimensions HxWxD
Weight, Analyzer
Weight, Pump Pack
Power, Analyzer
Power, Analyzer~

Power, Ext Pump
Power, Ext Pump4

Environmental

Analog Resolution
Recorder Output
Current Loop Option
Status
Measurement Units

NO/NO~ switching mode, NO only mode, NOx only mode
In 1 ppm increments from 5 ppm to 5,000 ppm
Single range, independent ranges or autoranglng
0.02 ppm RMS
<0.2% of reading RMS above 20 ppm
0.04 ppm RMS
<0.2% full scaleF24 hours
<0.4% full scale/7 days
<1% FS/24 hours

20 sec (Note 3)
4 sec (Note 3)

95% in < 40 see (Note 3)
95% in < 10 see (’Note 3)
290 +10 cc/min (Including bypass)
1% of full scale
0.5% ofreading
5-40° C
0-95% RH non-condensing
<0.1%per°C
<0.1%perV
7"x17"x23.6" (18 cmx 43 cmx 61 cm)
43 lbs (20 kg)
16 lbs (7 kg)
100 V- 50/60 Hz, 120 V- 60 Hz, 220 V- 50 Hz, 240 V- 50 Hz, 200 watts
230 V- 50 Hz, 2.5A
110 V- 60 Hz, 220 V- 50 Hz, 240 V- 50 Hz, 295 watts
230 V- 50 Hz, 2.5A
Installati~on Category (Over-voltage Category) I1
Pollution Degree 2
I part in 2048 of selected voltage or current range
0-100 mV, 0-1, 5, 10v, bipolar
4-20ma isolated
12 Status Outputs from opto-isolator
ppm, mg/m3

1. Defined as twice the zero noise level.
2. At constant temperature and voltage.
3. Lag & response times longer for external converter option.
4. Electrical ratings for CE Mark compliance.

3-1
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Calibration Certificate

I Equipment Information:

I CUSTOMER:
INSTRUMENT:
MODEL:

I SERIAL #:

Environmental Systems Corp
API NOX Analyzer
200
461 / R5093

I Calibration Standards:

I STANDARD:

I STANDARD:

STANDARD:

ZeroAir
#314-05695
199 ppm NO
#861-81674
203 ppm NO2
#861-65815

RESPONSE:

RESPONSE:

RESPONSE:

RESPONSE:

0.0 ppm NOx, NO, NO2

199.0 ppm NOx, NO

194.9 ppm NO2

I
I
I
I

TECHNICIAN:
DATE:
DUE DATE:

D.Stiles
7 February 2003
N/A

NOTES"
Unit performs within specifications:
Converter Efficiency: 96%.

X ,FlowOK: X

I This instrument has been calibrated according to the calibration
procedure as described in the operation manual.

I [~]Ashtead Technology Rentals
O 1057 East Henrietta Road

Rochester, NY 14623
585-424-2140

[--’]Ashtead Technology Rentals
18195 ;McDurmott East, Suite A/B
Irvine, CA 92614
949-955-3930

[--]Ashtead Technology Rentals
3311 Preston Avenue
Pasadena, TX 77505

281-991-1448

IP12 005830



API Model 200AH NOx Analyzer Operat:or..~a.nual; 01620, Rev. F

Table 2-1:- Final Test and ~Calibration ~alues~ tl

/ SAMP FLW ! ,,~ / ee/min | 300 + 50 (Default) 9.3.7, Table 9-1

(table conanued)

IP12 005831



~!;~Modet 200AH NOx Analyzer Operator Manffal; 01620, Rev, F

I Table 2-1- Final Test and Calibration Values (Continued)

Rack Mount, w/Slides

Rack Mount, w/Ears Only

Rack Mount, External Pump w/o Slides

Stainless Zero/Span Valves

4-20 mA Current Loop Output, Isolated

Bypass flow 500 cc/min

Molybdenum Converter

Desiccant Canister - 03 generator

IP12 005832



Calibration Certificate

IEquipment Information:

I CUSTOMER:
INSTRUMENT:
MODEL:

I SERIAL #:

Environmental Systems Corp
API NOX Analyzer
200
335 / R3756

I Calibration Standards:

I STANDARD:

I STANDARD:

STANDARD:

ZeroAir
#314-05695
199 ppm NO
#861-81674
203 ppm NO2
#861-65815

RESPONSE:

RESPONSE:

RESPONSE:

RESPONSE:

0.0 ppm NOx, NO, NO2

199.0 ppm NOx, NO

191.2 ppm NO2

I
I
I
I
I

TECHNICIAN:
DATE:
DUE DATE:

D.Stiles
6 February 2003
N/A

NOTES:
Unit performs within specifications:
Converter Efficiency: 94%.

X ,FlowOK: X

This instrument has been calibrated according to the calibration
procedure as described in the operation manual.

I [~;~]Ashtead Technology Rentals
1057 East Henrietta Road

iO Rochester, NY 14623
585-424-2140

[--]Ashtead Technology Rentals
18195 McDurmott East, Suite A/B
Irvine, CA 92614
949-955-3930

[--]Ashtead Technology Rentals
3311 Preston Avenue
Pasadena, TX 77505

281-991-1448

IP12 005833



API

I
I
I
I
I
I

!
!
!
!
!
!
|o

Model 200AH NOx Analyzer Operat:o~Manual’ 01620, Rev. F- -

Table 2-1:. Final Test and Calibration Values

| SAMPFLW ~ ~ cffmin    / 300+50~fauh)I / - I
l OZO~FL ] ~q~ ~ c~min / 250+15
[ PMT " [ ~_. ~ ~ mV ~ ~5~

/~ox~ , z~,~ °c I
[ PMTIEMP

~ 7- ~ Oc [ 7f]

~ CO~IE~ I 1~-- OC / 7~]0(Std)

~~P~S I ~. ~ ~H~-. /~-,~o~,
/~P~s 1~4.~ ~-.~-.

~O~on~ -~ ~-- ~ -----

P~o,ts ~,o~ ~ m~ ~,00+~0
NOConc ~ l~,~q ppm

~ 12.5f2
NO~Conc J IZ-~ ppm I 12.5~2(table con~nued)

BLOCK °IEMP

550 + 50 (Ol~tional)

400 - 700 constant

25 - 30 eor~tant

5.3.4

9.1.1,Table 9-1,

9.3.7, Table 9-1

9.3.6

9.3.8

4.1

9.3.5

9~3.S.2

9.3.4.1

9_3.4.1

9.3.8.4

9.3.4.1

9.3.7

9.1.3.2

9.1.3.3

9.1.3.3

9.1.3.3

I 2-12
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~.bM0de!_ 200AH NOx Analyzer Operator Man~al; 01620, Rev, F

Table 2-1: Final Test and Calibration Values (Continued)

l_~°.s~oo°oo0 I i-~a ~°

~ ConvEmci~cy ~ qq , % . /0.75-1.10    7.10,5.22.6
Noi~at~m . I ~OO ~ , ppm ’

...... ~mi~ ~50~0 " ~ ~9~ " 93.7, Fi

_ I B~sFlow ~og.~ c~min 250 (Std)

I        , I
~ OzoneFlow ~ _~ ~ c~min 250

Power Volmg~uoncy

Rack Moung w/E~ ~ly

[ R~~emai P~p w/o Slides

~Stainless Zero/Sp~ Valves

~ 4-20 mA Cu~ent Loop ~Wut, Isolated           ,

/ Bypass flow 500 cc/min

[ MolyMenum Convener
[ Desicc~t C~ister - O3 generator

Date (a ~ ~0 3 ~. Tec~ician

213
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Model ZRH
INFRARED GAS ANALYZER

DESCRIPTION SPECIFICATIONS
The Model ZRH is a single or dual component MEASURABLE GAS COMPONENTS: Single-component,
non-dispersive infrared (N DIR) gas analyzer multiple range analyzer:. CO2, CO, or CH,
used for measuring CO, COs and CH4 gases. It Two-component multiple range analyzer: CO~/CO

Ranges: Up to 3 ranges (optional)
achieves high accuracy and provides multiple 2oo ppmto 100%
function and ease of operation through the use Range ratio-maximum 4 to 1
of a microprocessor. It is available in 19-inch ME.I~URIN6 S~F, JII: Nondispersive infrared absorption
rack, panel or table top mountings. (NI~R) method, single light source-single beam

7ero and span calibrations are easily accom- 0UTPtF~ Anak~ 4 to 20mA DC, and simultaneous 0 to 1 mV
ptished by pressing the appropriate key. on the or 0 to lV or 0 to 5V or 0 to 10VDC selectable

RS-232C
front panel. REPEATABILITY:

+The ZRH has an improved single beam optical 1st range (low ~): w~nin _0.5%of fu, scale
system which provides superior performance 2rid range (high range): W~’~in _ 1% of full scale

to conventional double beam analyzers. It is ZER8 DRII~: With~ + 1% offu~ s~_./24 hotms
easy to maintain and offers excellent long term SPAlt DRIFT: wet~ + 1% of futl scale,’24 txxe’s
stability. The ZRH is ideal for continuous mea- ~ ~ W’~Wn 3 seconds, dependir~ on celt length

surement in the combustion control of bume~
and flow rate

incinerators and furnaces as well as CEM-stack UNE~mI: + 1% of lull s~ale
systems. ~ + 0.5% of fu, s~ale

I~]Wl~I ~IJPI~Y: 100,115, 200 (_+ 10%) ~l~C, 50/60 Hz
The dual cell type of transmission detector ~ COMSUMPTION: 37VAmax.
minimizes interferences from other gas AMBIENT TEMPERATURE: 23-113°F(-Sto +45°C)
components. AMBIENT HUMIDITY: Less than 90%RH non-condensing
The ZRH optical design and modular construc- B~I.OSURE: Steel casing, for indoo~ use
tion assures long term reliability. DISI~AY: 4 digit LED for concentration display

4 digit LED for sub-display
EXTERNAL ~ HOU): Output value can be held during manual or

............. ., .......... ~ v, 0~ ~P~,,~,) ,I~Y, ~ ~’v4 automatic catibrat ion fur~tion

~::i ~{ I 0 [[~ ~r ’ ~-’1~"~

---UPI~JII"~&!P~B 6"1t~ ~’rJ~IPERA]~RI~ 32-122°F ’0 t° 50°C’"ME: Approximately 1 hour

~JT0 ~) ’ J ~,~Jl VIEW NFr 1/4 Internal thread
II~ilL~EI) ~ FlOW RA’IIE: 0.Sic 2 llterslrninute
I~BGE GAS BLOW RA’I~_: I literlminute

~ OPTIONS SPECIFICATIONS WEre.T: A~o×. 27 Ibe. (12 ~)
REMOTE RAN6E CHANGE: Range is changeable via I)IMF~ISIO~S: Rack Mount 5V~"H x 19’~/x 17V~’T)

external signal of 5V DC (133mrn x 483rnm x 448mm)
Panel Mount 5V~"H x 17W~/x 17~/a"D

RANGE IDENTIFICATION SIGNAL OUTleT: (1:33mrn x 443rnm x 448mm)
Contact Type: Form IA Table Top 5~/,¢I-I x I-~,~%~/x 17V2"D
Contact Rating: 250 VAC, 2A (resistive load) (145rnrn x 443rnm x 448mm)

AIJTOMATIC CALIBRATION: Zero and sl~n can be
automatically calibrated at a preset cycle.

Specifications sub]ect to change without notice

h’lc .California Analytical Instruments,
!238 West Grove Avenue, Orange, California 92665-4134

Telephone: (714) 974-5560 ¯ Fax: (714) 921-2531

IP12 005836



Mode s lOOP and IOOF
OXYGEN ANALYZERS

CAI offers two oxygen analyzer options:
A. Low cost, reliable galvanic fuel cell

(Model 100F)
B. High performance compact paramagnetic

sensor (Model 100P)
Both read directly in percent oxygen. Both
have multiple ranges and multiple linear out-
puts. They may be configured as stand-alone
analyzers or teamed with our NDIR Series
200 or 300 to deliver a multicomponent solu-
tion to your gas analysis requirements. (See
our =Configure-your-own" GAS ANALYZERS
brochure.)

METHOD OF OPERATION
Paramagnetic
The Model lOOP CAI oxygen analyzer mea-
suras the paramagnetic susceptibility of the
sample gas by means of a magneto-dynamic
type measuring cell.

CAI measuring cell consists of a dumb-
of diamagnetic material, which is tem-

perature controlled electronically at 50°C.
The higher the oxygen concentration, the
greater the dumbbell is deflected from its rest
position. This deflection is detected by an
optical system connected to an amplifier.
Surrounding the dumbbell is a coil of wire. A
current is passed through this coil to return
the dumbbell to its original position. The cur-
rent applied is linearly proportional to the
percent oxygen concentration in the sample
gas. This concentration is displayed on a digi-
tal panel meter.
Galvanic Fuel Cell
The Model 100F CAI oxygen analyzer utilizes
a low cost fuel cell to determine the percent
level of oxygen contained in the sample gas.
The oxygen level is displayed on a digital panel

California Analyhcal instruments, Inc.

Model lOOP (Paramagnetic Detector)
SAMPLE coIrrACT MKI’ERIAL: Platinum, glass, stainless

steel, viton
RANGES: Standard fixed ranges, choose A, B or C

A) Range 1:0 to 1%, Range 2:0 to 15%,
Range 3:0 to 25%

B) Range 1:0 to 5%, Range 2:0 to 10%,
Range 3:0 to 25%

C) Range 1: 0 to 25%, Range 2:0 to 40%,
Range 3:0 to 100%

RESPONSE TIME: 90% full scale in 2 seconds

5M898SDL

WEIGHT: 15 ~ (6.8 kg)

Model IOOF (Galvanic Fuel Cell Detector)
SAMPLE CONTACT MATERIAL: Stainless steel and Tygon*
RANGES: Standard fixed ranges, choose A or B

A) Range 1:0 to 5%, Range 2:0 to 10%,
Range 3:0 to 25%

B) Range 1:0 to 25%, Range 2:0 to 40%,
Range 3:0 to 100%

RESPONSE TIME: 90% rut! scale in 5 seconds
WEIGHT: lo Ibs (4.8 kg)

Common Specifications (Models lOOP & IOOF)
LINEARITY: Better than 1% full scale
REPEATABILITY: Better than 1% full scale
S/LI~pLE FLOW RATE: 1 liter/rain.
NOISE: Less than 1% full scale
ZERO SPIN DRIFT: Less than 1% full scale in 24 hours
ZERO & SPAN ADJUSTMENT: Ten turn potentiometer
DISPLAY: 3Y~ digit panel meter
OUTPUTS: 0 to 10 VDC and 4 to 2O mA (0 to 2O
AMBIENT TEMPERATURE: 5 to 45°C
SAMPLE TEMPERATURE: 0 to 50°C
SAMPLE CONDmON: Clean, dry gas
FITTINGS: ¼" tube
POWER REQUIREMENTS: 115/230 (±10%) VAC, 50/60 Hz,

70 watts/channel
RELATIVE HUMIDITY: Less than 9O% R.H.**
DIMENSIONS: 5¼"H x 19"W x 15"D

(13,3mmH x 483mmW x 381mmD)

*Tygon is a registered trademark of the Norton
Performance Plastics Corporation

** Non-condensing

Specitmations subject to change wK~hout notice

1238 West Grove Avenue, Orange, California 92865-4134
Telephone: (714) 974-5560, Fax: (714) 921-2531

Web Site: www.gasanalyzers.com

’i
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"F~ ~ ~ ("~ it,~’/’,!gt’r-            Chapter1 Introduction

0) SPECIFICATIONS

Preset ranges 0-1, 2, 5, 10, 20, 50, 100, 200, 500, 1000, 2000, 5000,
10000 ppm
0-1, 2, 5, 10, 20, 50, 100, 200, 500, 1000, 2000, 5000,
10000 mg/m3

Custom ranges 0-1 to 10000 ppm
. O- 1 to 10000 mg/m3

Zero noise 0.02 ppm RMS (30 second time setting)

Lower detectable limit 0.04 ppm

Zero drift (24 hour) < 0.1 ppm

Span drift (24 hour) +1% fullscale

Response time 60 seconds (30 second lime setting)

Precision + 0.1 ppm

Linearity + 1% fullscale < I000 ppm
~ 2.5% fullscal~ > 1000 ppm

Sample flow rate 0.5-2. liters/min

Operating temperature 20 - 30oC (may be safely operated over the of 0 -range

45oC)*

requirements VAC, 60 HzPower 105-125
220-240 VAC, 50 Hz
100 Watts

Physical dimensions 16.75" (W) X 8.62" (H) X 23" (D)

Weight 45 lbs.

Outputs CO
selectable voltage
4-20 rnA, RS-232, RS-485

¯ In non-condensing environments

1-3
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REFERENCE METHOD DESIGNATION

The Thermo Environmental Instruments, Inc. Model 48C is designated by the United
States Environmental Protection Agency (USEPA) as a Reference Method for the
measurement of ambient concentrations of Carbon Monoxide pursuant with the
requirements defined in the Code of Federal Regulations, Title 40, Part 53.

Designated Reference Method Number: RFCA-0981-054
EPA Designation Date: September, 23, 1981

The Model 48C CO Analyzer meets EPA reference designation requirements when
operated with the following:

Range

Averaging Time

Temperature Range

Line Voltage

Pressure Compensation

Temperature Compensation

Flow Rate

0- 1 to 100 ppm

10 to 300 seconds

20 to 30°C

90to 110 VAC @ 50/60Hertz

105 to 125 VAC @ 50/60 Hertz

210 to 250 VAC @ 50/60 Hertz

on or off

on or off

0.5 to 2 LPM

RS-232 Interface
With or without the following options:

100

-200

210

320

330

410

610

725

770

Teflon r~ Particulate Filter

Can~mg Handle

Rack Mounts

Internal Zero/Span and Sample/Calibration Solenoid Valves

Internal Zero/Span and Sample/Calibration Solenoid Valves with
Kemote I/O Activation

Internal Zero Air Scrubber

4-20 mA Ctm’ent Output

Remote I/O Board

RS-485 Interface

The Model 48C must be operated and maintained according to this Instruction manual to conform to the EPA
designation requirements. Any alteration,, modification, or republication of this instruction manual or any
alteration or modification to the Thermo Environmental Imtnmaent product without the express written consent of
Thermo Environmental Instruments Inc. is expressly prohibited, nullifies our warranty obligations, and bars our
liability for any damages deriving therefrom.

IP12 005839



14.7 General Specifications

Construction
Installing:

Dimensions ¯
Weight ¯

Standing on its front feet, the recorder can be inclined backwards up to
30 degrees from a horizontal plane.
approx. 152(W) x 225(H) x 240(D) mm
MV102 : approx. 3.7 kg
MV104 : approx. 3.7 kg
MV106 : approx. 3.8 kg
MV112 : approx. 3.8 kg

Standard Performance
Measuring and Recording Accuracy :

The following specifications apply to operation of the recorder under
standard operation conditions :
Temperature : 23 _+ 2°C
Humidity : 55% + 10% RH
Power supply voltage : 90 to 132 or 180 to 250 VAC
Power supply frequency : 50/60 Hz + 1%
Warm-up time : At least 30 minutes.
Other ambient conditions such as vibration should not adversely affect
recorder operation.

Input Range
2O mV
6o mV-

DC vottage -- _+ (0 1% of rdg + 2 digits)
2V
6V
20V

R

TC
(Excluding the
reference
junction
compensation
accuracy)

RTD

E
J
T
N
W
L
U
PtlO0
JPtl00

Measurement Accuracy (Digital Display)

_+ (0.15% of rdg+ 1°C)
However,
R,S: _+ 3.7°C at 0 to 100°C,

_+ 1.5°C at 100 to 300°C
B :    _+ 2°C at 400 to 600’13
(Accuracy at less than 400°C =s not guaranteed.)
_+ (0.15% of rdg + 0.7°C)
However, +_ (0.15% of rdg + 1°C} at -200 to -100°C
+_ (0.15% of rdg + 0.5°C)

__ _+ (0.15% of rdg + 0.5°C)
However, _+ (0.15% of rdg + 0.7°C) a1-200 to -100°C
_+ (0.15% of rdg + 0.7°C)
_+ (0.15% of rdg + 1°C)
+ (0.15% of rdg + 0.5°C)
However, + (0.15% of rdg + 0 7°C) at -200 to -100°C

-- _+ (0.15% o| tog + 0.3°C)

Max. ~ of Digital Display
10 pV
10
100~V
1 mV
1 mV
10 mV

0.1°C

IM MV100-01 E
14-1~

O
::3
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14.7 General Specifications

14-14

Measuring accuracy in case of scaling (digits)-
Accuracy during scaling (digits) =
measuring accuracy (digits) x multiplier + 2 digits (rounded up)

where the multiplier = scaling span (digits)/measuring span (digits).

Example : Assuming that
¯ range :           6 V
o measuring span : 1.000 to 5.000 V
o scaling span : 0.000 to 2.000
Then,
Measuring accuracy = _+(0.1% x 5 V + 2 digits)

= _+(0.005 V [5 digits] + 2)
= +(7 digits)

Multiplier = 2000 digits (0.000 to 2.000)/4000 digits (1.000 to
5.000 V) = 0.5

Accuracy during scaling = 7 digits x 0.5 + 2 = 6 digits (rounded up)
Reference junction compensation :

Internal/External selectable for each channel
Reference junction compensation accuracy (above O°C) :

Types R, S, B, W : -+1°C
Types K, J, E,T, N, L, U : _+0.5°C

Maximum allowable input voltage :
_+10 V DC (continuous) for ranges of 2 V or less and TC ranges
+30 V DC (continuous) for 6 V DC and 20 V DC ranges

Input resistance "
Approximately 10 M£~ or more for ranges of 2 V DC or less and TC
Approximately 1 M£~ for 6 V DC and 20 V DC ranges

Input source resistance :
Volt, TC : 2 k.Q or less
RTD : 10 ~ or less per wire (The resistance of all three wires

must be equal).
Input bias current : 10 nA or less
Maximum common mode noise voltage :

250 Vrms AC (50/60 Hz)
Maximum noise voltage between channels :

250 Vrms AC (50/60 Hz)
Interference between channels :

120 dB (when the input source resistance is 500 ~ and the inputs
to other channels are 30 V)

Common mode rejection ratio :
120 dB (50/60 Hz _+0.1%, 500 £z imbalance, between the minus
terminal and ground)

Normal mode rejection .ratio :
40 dB (50/60 Hz _+0.1%)

IM MVl0IP01E
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I Equipment Information:

~ CUSTOMER: Environmental Systems Corp
¯ INSTRUMENT: API CO Analyzer

MODEL: 300
I SERIAL 194 R3827#: /

I Calibration Standards:

I STANDARD: ZeroAir RESPONSE:
-- #314-05695

E STANDARD: 105.9 ppm CO RESPONSE:
¯ #089060-00

STANDARD: RESPONSE:

I~ANDARD: ~ RESPONSE:

I TECHNICIAN: D. Stiles
" DATE: 5 February 2003

I DUE DATE:    N/A

NOTES:
~ Unit performs within specifications: X , Flow OK:

Slope: 0.939, Offset 0.062-- --

I This ins een calibral
II pro ;ribed in

I [~Ashtead Technology Rentals ~htead Techno

~1~ 1057 East Henrietta Road ~195 McDurm,
ii~l?Rochester, NY 14623 :vine, CA 926

I 585-424-2140 949-955-3930

Calibration Certificate

0.0 ppm

106.1 ppm

X

This instrument has been calibrated according to the calibration
procedure as described in the operation manual.

[-]Ashtead Technology Rentals
18195 McDurmott East, Suite A/B
Irvine, CA 92614

[---]Ashtead Technology Rentals
3311 Preston Avenue
Pasadena, TX 77505

281-991-1448

I
IP12 005842
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FINAL TEST AND CALIBRATION VALUES

TEST VALUES INSTALLED OPTIONS

RANGE 1_~.O O__.PPM ZERO-SPAN VALVES
CO MEAS
CO REF 37~.’-t’~ at~� POWER /./~/6o VOLTS/I-Iz
MR RATIO ~ 4-20mA otrrPtrr
SAMPLE PRESS Zq,..g, IN HG-A IZS
SAMPLE nOW ~.-~___SCOaVaN OTaE~
S.,UVa’LE TEt,,tP
OPTICAL BENCH TEMP ~ g)    C

BOX TEMP
DC POWER SUPPLY ~mV
TIME ~t’t;_ HH:MM:SS

I

I
I
I
I
I
I

~, CALIBRATION. VALUF_~

-CO SPAN SETTING
CO ZERO SETTING

PPM
PPM

CO SLOPE
co OFFSET

PROM REV

TECHNICIAN

TABLE 1.I

I
API Model 300 CO Analyzer Instruction Manual - Page 19

IP12 005843
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Feeder ID: 1FDR-1A

I~DDeesS i:: ::::: :i9:: :3 PPF

INTERMOUNTAIN POWER SERVICE CORPORATION

Coal Feedrate Meter Calibration Report

Belt Parametem:

Belt Length:

I
I
I
I
I

Old Pulse/Rev. = 6359.4

~ vPulse/Rev. = 6335.2

1
6. Return Feed(

I Reset all ’TOTAL

I Verify Feeder C~

I Comments:

tte" 8/20/2003

Design Feedrate: 136,000 PPH

Design Belt Speed: 58.09 FPM

Test Chain Calibration Weight: 34.849

Pulses Per Belt Rev: 6335.2

No. Calibration Revs: 5

No. Speed Calibration Revs: 5

CALIBRATION PROCEDURES

1. Record Grand Total Reading: 6359.4 TN

2. Switch to Calibration Mode: Select MC3 Feeder Control Mode to "MANUAL" indicating.

4. Zeroinq Procedure:

Initial Zero, Load = 60.20

Difference     =

Old Zero Load = 64.87 Ib/ft

New Zero Load = 64.30 Ib/ft

5. Chain Procedure:

Initial Scale Factore =

Difference =

Old Scale Factor = 5401.708

New Scale Factor = 5465.67

6. Return Feeder to Normal

Reset all ’TOTALS’ by pressing the ’ACT’ button and following menu steps

Return MC3 ’FEEDER CONTROL’ mode to ’AUTO"and ’REM ANA’ indicating

Return Feeder Cabinet Switch ’GRAV/MAN-CALNOL’ to ’GRAV’ position

Verify Feeder Cabinet Switch ’LOCAL/OFF/AUTO’ is in ’AUTO’ position

Technician: CowleyM

IP12 005844
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Feeder ID: 1FDR-1B

INTERMOUNTAIN POWER SERVICE CORPORATION

Coal Feedrate Meter Calibration Report

Belt Parametem:

Belt Length:

I
I
I
I
I

Old Pulse/Rev. = 6335

~ wPulse/Rev. = 6400

6 Return Feede

I R~set all ’TOTAL

IVerify Feeder Ca

I Comments:

~te" 8/19/2003

Design Feedrate: 136,000 PPH

Design Belt Speed: 58.09 FPM

Test Chain Calibration Weight: 34.849

Pulses Per Belt Rev: 6400

No. Calibration Revs:

No. Speed Calibration Revs:

CALIBRATION PROCEDURES

t. Record Grand Total Reading: 135100    TN

2. Switch to Calibration Mode: Select MC3 Feeder Control Mode to "MANUAL" indicating.

4. Zeroin,q Procedure:

Initial Zero Load =

Difference,    = -0.11%

Old Zero Load = 61.51 Ib/ft

New Zero Load = 61.46 Ib/ft

5. Chain Procedure:

Initial Scale Factore =

Difference = 0.230 %

Old Scale Factor = 5479.819

New Scale Factor = 5493.95

6. Retum Feeder to Normal

Reset all ’TOTALS’ by pressing the ’AC~ button and following menu steps

Return MC3 ’FEEDER CONTROL’ mode to ’AUTO’ and ’REM ANA’ indicating

Return Feeder Cabinet Switch ’GRAV/MAN-CAIJVOL’ to ’GRAV’ position

Verify Feeder Cabinet Switch ’LOCAL/OFF/AUTO’ is in ’AUTO’ position

Technician: Mork

IP12 005845



INTERMOUNTAIN POWER SERVICE CORPORATION
Coal Feedrate Meter Calibration Report

Belt Parameters:

Belt Length:

I
I
I
I
I

Old Pulse/Rev. = 6340.2

~ wPulse/Rev. = 6352.2

I
I 6R~2Re~t i irl ,nTFOeTe2 2rt° N°rmal

IVerify Feeder Ce

I Comments:

~Date- 8/15/2003

Design Feedrate: 68.00 TN/H

Design Belt Speed: 58.09 FPM

Test Chain Calibration Weight: 34.849

Pulses Per Belt Rev: 6352.2

No. Calibration Revs: 5

No. Speed Calibration Revs: 5

CALIBRATION PROCEDURES

1. Record Grand Total Reading: 57587 TN

2. Switch to Calibration Mode: Select MC3 Feeder Control Mode to "MANUAL" indicating.

4. Zeroing Procedure:

Initial Zero, Load = 60.97

Difference     = -0.76 %

Old Zero Load = 53.14 Iblft

New Zero Load = 52.84 Ib/ft

5. Chain Procedure:

Initial Scale Factore =

Difference

Old Scale Factor

New Scale Factor

Reset all ’TOTALS’ by pressing the ’ACT’ button and following menu steps

Return MC3 ’FEEDER CONTROL’ mode to ’AUTO’ and ’REM ANA’ indicating

Return Feeder Cabinet Switch ’GRAV/MAN-CALNOL’ to ’GRAV’ position

Verify Feeder Cabinet Switch ’LOCAL/OFF/AUTO’ is in ’AUTO’ position

Technician: Mork

5337.0000

= 0.210%

= 5308.3491

= 5320.8091

IP12 005846
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Feeder ID: 1FDR-1D

INTERMOUNTAIN POWER SERVICE CORPORATION
Coal Feedrate Meter Calibration Report

Belt Parameters:

Belt Length:

I
I
I
I

3. Sl~ed Calib~tion:

I Initial PulseslRev. = 6370

Old PulselRev. = 6347.8

~!l~w Pulse/Rev. = 6352

6 Return Feed~

I R~set all ’TOTAt

I Verify Feeder C~

I Comments:

~te" 8/~ 5/2003

Design Feedrate: 68.00 TN/H

Design Belt Speed: 58.09 FPM

Test Chain Calibration Weight: 34.849

Pulses Per Belt Rev: 6352

No. Calibration Revs: 5
No. Speed Calibration Revs: 5

CALIBRATION PROCEDURES

1. Record Grand Total Readinq: 154383    TN

2. Switch to Calibration Mode: Select MC3 Feeder Control Mode to "MANUAL" indicating.

4. Zeroing Procedure:

Initial Zero Load = 60.97

Difference     =

Old Zero Load = 57.82 Ib/ft

New Zero Load = 59.36 Ib/ft

5. Chain Procedure:

Initial Scale Factore = 5403.0122

Difference =

Old Scale Factor = 5346.692

New Scale Factor = 5313.613

6. Return Feeder to Normal

Reset all ’TOTALS’ by pressing the ’ACT’ button and following menu steps

Return MC3 ’FEEDER CONTROL’ mode to ’AUTO’ and ’REM ANA’ indicating

Return Feeder Cabinet Switch ’GRAV/MAN-CALNOL’ to ’GRAV’ position

Vedfy Feeder Cabinet Switch ’LOCAL/OFF/AUTO’ is in ’AUTO’ position

Technician: CowleyM

IP12 005847



INTERMOUNTAIN POWER SERVICE CORPORATION
Coal Feedrate Meter Calibration Report

Belt Parameters:

Belt Length:

I
I
I
i

3 Speed Cahbratlon

I Initial Pulses/Rev. = 6361.4

Old Pulse/Rev. = 6315.4

~ wPulse/Rev. = 6320.6

1
6. Return F~

I Reset all ’T(~

I Vedfy Feed~

I Comments:

I-

Design Feedrate: 136,000 PPH

Design Belt Speed: 58.09 FPM

Test Chain Calibration Weight: 34.849

Pulses Per Belt Rev: 6320.6

No. Calibration Revs: 5
No. Speed Calibration Revs: 5

CALIBRATION PROCEDURES

1. Record Grand Total Reading: 102470    TN

2. Switch to Calibration Mode: Select MC3 Feeder Control Mode to "MANUAL" indicating.

4. Zeroing Procedure:

Initial ZeroLoad = 56.89

Difference     =

Old Zero Load = 42.70 Ib/ft

New Zero Load = 44.15 Ib/ft

5. Chain Procedure:

Initial Scale Factore = 5469.8247

Difference =

Old Scale Factor = 8217.06

New Scale Factor = 8085.71

6. Return Feeder to Normal

Reset all ’TOTALS’ by pressing the ’ACT’ button and following menu steps

Return MC3 ’FEEDER CONTROL’ mode to ’AUTO’ ,and ’REM ANA’ indicating

Return Feeder Cabinet Switch ’GRAV/MAN-CAI_/VOL’ to ’GRAV’ position

Verify Feeder Cabinet Switch ’LOCAL/OFF/AUTO’ iS in ’AUTO’ position

Date: 8/5/2003 Technician: CowleyM

IP12 005848
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i~esi nCa acities:

I Design Load: 3

_ Design Feedrab

I Design Belt Spe d

I Test Chain Cali~l ’a

I 1. Record Gran( T,

2. Switch to Cal ~r;

3. Speed Calibr; i�

~ w Pulse/Rev. =

6. Retum Feede

I Reset all ’TOTAL

IVerify Fe~er Ca

~ Comments:

~te: 8/13/2003

INTERMOUNTAIN POWER SERVICE CORPORATION

Coal Feedrate Meter Calibration Report

Design Load: 39.03 PPF

Design Feedrate: 68.00 TN/H

Design Belt Speed: 58.09 FPM

Test Chain Calibration Weight: 34.849

Belt Parameters:

Belt Length:

Pulses Per Belt Rev:

No. Calibration Revs: 5

No. Speed Calibration Revs: 5

CALIBRATION PROCEDURES

1. Record Grand Total Readinq: 402618    TN

Select MC3 Feeder Control Mode to "MANUAL" indicating.2. Switch to Calibration Mode:

3. Speed Calibration:

Initial Pulses/Rev. = 6386

4. Zeroin.q Procedure:

Initial Zero Load = 54.24

6. Return Feeder to Normal

Difference     = 1.01%

Old Zero Load = 58.29 Ib/~

New Zero Load = 58.69 Ib/ft

Reset all ’TOTALS’ by pressing the ’ACT’ button and following menu steps

Return MC3 ’FEEDER CONTROL’ mode to ’AUTO"and ’REM ANA’ indicating

Return Feeder Cabinet Switch ’GRAV/MAN-CALNOL’ to ’GRAV’ position

Verify Feeder Cabinet Switch ’LOCAL/OFF/AUTO’ is in ’AUTO’ position

Technician: Kelsey

5. Chain Procedure:

Initial Scale Factore = 5492.8652

Difference = 0.957 %

Old Scale Factor = 5458.4409

New Scale Factor = 5516.9233

IP12 005849



Design Feedrate: 136,000 PPH

Design Belt Speed: 58.09 FPM

Test Chain Calibration Weight: 34.849

I
I
I
I

Old Pulse/Rev. = 6335.4

~ vPulse/Rev. = 6326.4

1
6. Return Feedl

I Reset all ’TOTAl

I Verify Feeder C~

I Comments:

~te: 8/17/2003

INTERMOUNTAIN POWER SERVICE CORPORATION

Coal Feedrate Meter Calibration Report

Belt Parameters:

Belt Length:

Pulses Per Belt Rev: 6326.4

No. Calibration Revs:
No. Speed Calibration Revs:

CALIBRATION PROCEDURES

1. Record Grand Total Reading: 93963 TN

2. Switch to Calibration Mode: Select MC3 Feeder Control Mode to "MANUAL" indicating.

4. Zeroin~ Procedure:

Initial Zero Load =

Difference     = 1.02 %

Old Zero Load = 64.24 Ib/f~

New Zero Load = 64.64 Ib/ft

5. Chain Procedure:

Initial Scale Factore =

Difference = -0.768 %

Old Scale Factor = 5452.65

New Scale Factor = 5405.75

6. Return Feeder to Normal

Reset all ’TOTALS’ by pressing the ’ACT’ button and following menu steps

Return MC3 ’FEEDER CONTROL’ mode to ’AUTO’ and ’REM ANA’ indicating

Return Feeder Cabinet Switch ’GRAV/MAN-CALNOL’ to ’GRAV’ position

Verify Feeder Cabinet Switch ’LOCAI_/OFF/AUTO’ is in ’AUTO’ position

Technician: Sorensen

IP12 005850



Boiler 02 Calibration Report

IO Cal Data:

I
Unit 1 Date 9118/2003

I Technician R.KELSEY                            Time     3:45:00 PM

Zero Gas Value 0.4 Span Gas Value 8

East West
i
| Probe: (E to W) 1 2    I    3 4 5 6 7 8

|As Found 1.97 1.16 2.51 2.27 4.62 1.65 3.38| Instrument 02: 3.73

2.34 Average West (B Duct) 2.98

Y Y Y Y Y YPurge? (Y/N)

Average East (A Duct)

Y f

Instrument 02:

~Span Ftow Rate:

~rnv span:

I nstrument 02:

TProbe Temp:

1 1 1 1 1 1

91.7 94.17 84.45 86.76 92.47 89.52 80.4 90.6

0.19                  0.2                     0.36              0.41                  0.44                  0.3                  0.420.42

1 1 1 1 1 1 1 1

22.735 24.22 23.02 24.73 22.574 21.628 23.5 21.46

8.27 4.46 3.53 5.65 9.1 8.45 3.87 8.14

803 800 801 801 800 802 801 802

cal. completion and stable meter reading, please record 02 concentrations for each probe & pass:

nstrument 02: 3.12 3.57 2.97 2.03 3.13 4.7 3.43 3.52

Average East (A Duct) 2.52 Average West (B Duct) 3.23

~omments:

I PSC Technical Database 911912003 12:42:44 PM

IP12 005851
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BOILER- OVERFIRE AIR/BURNER TESTING
Results of IGS Unit 10FA Test Series 9/6-9/2003 @ 950 MWg

Data Sorted by OFA flow, then 02%

No Overfire Air (5% leakage)

Test # 16 (Day4-T1) 9/9/03 Tue 7:30
Test # 1 (Dayl-T1) 9/6/03 Sat 8:15
Test # 6 (Day2-T1) 9/7/03 Sun 7:45
Test # 12 (Day3-T2) 9/8/03 Mon 10:30
Test # 13 (Day3-T3) 9/8/03 Mon 12:30
10% Overfire Air (1/3 dampers open)
Test # 15 (Day3-T5) 9/8/03 Mon 16:15
Test # 2 (Day1 -T2) 9/6/03 Sat 10:15
Test # 7 (Day2-T2) 9/7/03 Sun 9:45
Test # 11 (Day3-T1) 9/8/03 Mon 8:15
Test # 14 (Day3-T4) 9/8/03 Mon 14:30
12% Overfire Air (2/3 dampers throttled)
Test # 4 (Day1-T4) 9/6/03 Sat 14:15
Test # 18a (Day4-T3) 9/9/03 Tue 14:15
Test # 5 (Day1-T5) 9/6/03 Sat 15:45
Test # 10 (Day2-T5) 9/7/03 Sun 17:00
14% Overfire Air (2/3 dampers open)
Test # 17 (Day4-T2) 9/9/03 Tue 9:45
Test # 3 (Dayl-T3) 9/6/03 Sat 12:30
Test # 8 (Day2-T3) 9/7/03 Sun 13:05
Test # 9 (Day2-T4) 9/7/03 Sun 15:15

OFA RATIO ECON OUT 02 02 Average Stack CO- corr NOx Ib/mbtu
1COAXl 172B 1COAXl 187A test grid test CEM

% % % PPM Ib/mbtu

4.7 3.2 4.2 13 0.413
5.3 3.1 3.9 2.3 0.529
4.9 2.6 3.2 41 0.418
4.5 2.1 2.6 240 0.377
4.7 1.7 2.0 696 0.350

8.4 3.3 4.2 3 0.399
10.8 3.0 3.5 22 0.438
8.8 2.5 3.1 54 0.378
9.0 1.9 2.7 242 0.327
8.1 1.7 2.0 899 0.306

11.9 3.0 3.5 20 0.417
11.3 2.7 3.7 161 0.382
12.0 2.5 3.0 169 0.382
8.7 1.9 2.5 212 0.342

11.3 3.8 4.6 33 0.375
14.5 2.7 3.4 43 0.377
12.7 2.4 3.2 50 0.359
12.6 2.0 2.6 302 0.314

IP12 005852



BOILER- OVERFIRE AIR/BURNER TESTING
Results of IGS Unit 10FA Test Series 9/6-9/2003 @ 950 MWg

Data Sorted by 02%, then OFA flow

Target 3.5 02% control room
Test # 16 (Day4-T1) 9/9/03 Tue 7:30
Test # 15 (Day3-T5) 9/8/03 Mon 16:15
Test # 17 (Day4-T2) 9/9/03 Tue 9:45
Target 3.0 02% control room
Test # 1 (Dayl-T1) 9/6/03 Sat 8:15
Test # 2 (Dayl-T2) 9/6/03 Sat 10:15
Test # 18a (Day4-T3) 9/9/03 Tue 14:15
Test # 4 (Dayl-T4) 9/6/03 Sat 14:15
Test # 3 (Dayl-T3) 9/6/03 Sat 12:30
Target 2.5 02% control room
Test # 6 (Day2-T1) 9/7/03 Sun
Test # 7 (Day2-T2) 9/7/03 Sun
Test # 5 (Day1-T5) 9/6/03 Sat
Test # 8 (Day2-T3) 9/7/03 Sun
Target 2.0 02% control room
Test # 12 (Day3-T2) 9/8/03 Mon
Test # 10 (Day2-T5) 9/7/03 Sun
Test # 11 (Day3-T1) 9/8/03 Mon
Test # 9 (Day2-T4) 9/7/03 Sun
Target 1.5 02% control room
Test # 13 (Day3-T3) 9/8/03 Mon
Test # 14 (Day3-T4) 9/8/03 Mon

OFA RATIO ECON OUT 02 02 Average Stack CO- corr NOx Ib/mbtu
1COAXl172B 1COAX1187A test grid test CEM

% % % PPM Ib/mbtu

4.7 3.2 4.2 13 0.413
8.4 3.3 4.2 3 0.399

11.3 3.8 4.6 33 0.375

5.3 3.1 3.9 2.3 0.529
10.8 3.0 3.5 22 0.438
11.3 2.7 3.7 161 0.382
11.9 3.0 3.5 20 0.417
14.5 2.7 3.4 43 0.377

7:45 4.9 2.6 3.2 41 0.418
9:45 8.8 2.5 3.1 54 0.378

15:45 12.0 2.5 3.0 169 0.382
13:05 12.7 2.4 3.2 50 0.359

10:30 4.5 2.1 2.6 240 0.377
17:00 8.7 1.9 2.5 212 0.342
8:15 9.0 1.9 2.7 242 0.327

15:15 12.6 2.0 2.6 302 0.314

12:30
14:30

4.7 1.7 2.0 696 0.350
8.1 1.7 2.0 899 0.306

IP12 005853



BOILER- OVERFIRE AIR/BURNER TESTII~ TEST SERIES for STATE of UTAH, September 6- 9, 2003

NOTE: Master data download file and calculation spreadsheet. Insert ALL data and calcs here (~n th ; spreadsheet) and then reference (c opt/) cells to other spreadsheets, gra ~hs, etc. Reason-
Test # 1 (Dayl-T1) Test # 2 (Day1-T2) Test # 3 (Dayl-T3) Test # 4 (Day1-T4) Test # 5 (Day1-T5) Test # 6 (Day2-T1) I Test # 7 (Day2-T2) i Test # 8 (Day2-T3)

9/6/03 Sat 9/6/03 Sat 9/6/03 Sat 9/6/03 Sat 9/6/03 Sat 9/7/03 Sun

I

9/7/03 Sun

I

9/7/03 Sun
8.15 10:15 12"30 14.15 15,45 7:45 9:45 13’05

PARAMETER PT I D UNITS 9:30 11:30 13’30 15.30 16:45 9’00 10:45 14 05

UNIT LOAD
TURBINE
THROTTLE TEMP

TURBINE STEAM FLOW
STEAM FLOW (FW
FDW FLOW TO ECONOMI

TOTAL COAL FLOW
TOTAL FUEL FLOW
TOTAL AIR FLOW
EAST FLUE GAS 02
WEST FLUE GAS 02
EAST FLUE GAS COMB

OVERFIRE AIR
OFA SW 1/3 DMPR P
OFA SE 1/3 DMPR P
OFA NW 1/3 DMPR P
OFA NE 1/3 DMPR P

OFA SW 2/3 DMPR P
OFA SE 2/3 DMPR P
OFA NW 2/3 DMPR P
OFA NE 2/3 DMPR P

OFA SW INLET DMPR P
OFA SE INLET DMPR P
OFA NW INLET DMPR P
OFA NE INLET DMPR P

OFA TO TOTAL AIR RATI(

SW OFA FLOW
SE OFA FLOW
NW OFA FLOW
NE OFA FLOW
TOTAL OFA AIR

West Side 02
East Side 02
02 Average

West Side CO2
East Side CO2

1 of 33

950.0 952 6 950.8 949 6 949.5 952.4 952.4 949.1
1COAXl012A 2402.5 2402.9 2403.1 2401.4 2403 5 2406.5 2406.8 2407,1
1COAX1015A 1003.7 1001.0 1006,3 994.2 1004.9 1004.1 1004.7 1004,9

1COAXI024 6808 2 6846.6 6807.2 6828 3 6847.8 6781 2 6804.8 6755,6
1COAX1023A 6794.3 6852.2 6779.2 6855 7 6849.9 6753 1 6776.6 6726.7
1COAXI021A 6720.4 6796.6 6631.5 6801 6 6780.1 6582 0 6623.2 6566.8

1COAXl001B 345.2 343 6 343.5 343.1 342 6 370.7 375.3 377.3
lCOAXl001A 345,9 344 0 344.2 342.7 343 2 370.9 375.4 377.9
1COAX1078S 86 9 86 0 86 2 85.5 82,5 81.7 83.8 85.0

1COAX1079A 2 9 2 7 2.1 2 8 2.5 2 3 2.0 2.2
1COAXI080A 3 4 3.2 3.4 3,2 2.5 3 0 3.0 2.7
1COAXI081A 0 0 0.0 0.0 0 0 0.0 0 0 0.0 0 0

1SGBKS164B 0.6 55 4 1 5 1.2 1.0 1.4 56.4 0.9
1SGBKS166B 2 0 55 4 2.0 2.0 2.0 2.6 56.8 2.4
1SGBKS 168B 0 0 88.8 0.6 0.4 0.3 0.0 67.1 0.0
1SGBKS170B 6.3 99.2 6.0 6.1 6.2 6.1 99.1 5 9

lSGBKS165B 0.0 0.0 58.8 43.1 43 0 0.0 0.0 59.2
1SGBKS167B 0.0 0.0 51.7 43.7 43 6 0.5 0 2 55.6
1SGBKS169B 0.4 0 7 56.8 46.5 46.5 0.0 0 0 58.2
1SGBKS171B 0.3 0.7 98.9 61,4 61.6 0,3 0.3 98.4

1SGBKS156B 0.0 99.3 99.4 99.5 98.5 0.0 99 6 99.2
1SGBKS 158B 0.0 99.3 99.1 99.0 98.9 0.0 99.2 99.0
1SGBKS160B 0.5 98.1 97.9 97.8 97.7 0.0 98.1 97.8
1SGBKS162B 0.5 99.4 99 2 98.9 98.8 0.0 98.6 98.6

lCOAXI172B 5.3 10 6 14.5 11.9 12.0 4.9 8.8 12.7

1SGBFT0155 135.2 198.8 265.8 216.1 207.7 127.9 175.4 252.6
1SGBFT0156 113,4 200.8 259.7 218.9 208.3 103.9 160.4 237.6
1 SG BFT0157 60 0 192.8 264.6 226.0 217.1 53.9 185.4 253.7
1SGBFT0158 80.2 189.5 255.1 220.9 214.7 75.3 173.7 241.7
1COAXl 172C 388.7 782.3 1044.4 883.0 849 2 362 6 694.9 987.3

3.79 3.32 3.82 3.48 2.58 3.20 3 35 3.21
3.92 3.73 3 07 3.57 3.36 3.10 2.90 3.25
3 86 3.53 3 44 3.53 2.97 3.15 3.12 3.23

14.11 14 36 13.88 14.04 14.67 15.91 15.70 15 62
14.80 14.76 15.27 14.86 14.92 15.89 16.00 15.39
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BOILER- OVERFIRE AIR/BURNER TESTII~ TEST SERIES for STATE of UTAH, September 6- 9, 2003

NOTE: Master data download file and calculation spreadsheet. Insert ALL data and calcs here (in this spreadsheet) and then reference (cop~f! ceils to other spreadsheets, graphs, etc.

I PARAM ETER
CO2 Average

West S~de NOx
East Side NOx
NOx Average

Low Range CO Analyzer West Side
Low Range CO Analyzer East Side
Low Range CO Analyzer Average

I
H~gh Range CO Analyzer West Side
H~gh Range CO Analyzer East Side
H~gh Range CO Analyzer Average

Stack CO
Stack CO- corrected
CO converted #/mbtu
CO converted #/hr

CO2
NOx PPM
NOx Ib/mbtu
Stack Flow

CALCS
Excess A~r @ furn
Diff 02 CR- 02 grid

NOX Reduction (#/mbtu), s
NOX Reduction (#/mbtu), v:
CO Increase (ppm), same (

CO Increase (ppm), max b~
CO Increase (#/mbtu)

HHV
MAF HHV
% MOISTURE
% ASH
% SULFUR
% CARBON
% HYDROGEN
% NITROGEN

2of33

PT ID

calc- measurem
calc
calc

calc
calc
calc
caic
calc

calc
calc

UNITS
%

PPM
PPM
PPM

PPM
PPM
PPM

PPM
PPM
PPM

PPM
PPM

#/mbtu
#/hr

%
PPM

Ib/mbtu
scfh

%
%
%
%
%

%
%

Btu/Ib
Btu/Ib
%
%
%
%
%
%

Test # 1 (Dayl-T1)
9/6/03 Sat

8:15
9’30

14 46

9/6/03 Sat 9/6/03 Sat 9/6/03 Sat 9/6/03 Sat 9/7/03 Sun
10:15 12.30 14:15 15"45 7.45
11 30 13.30 15 30 16 45 9.00

14,56 14.57 14.45 14.80 15,90

Reason-
Test # 7 (Day2-T2) J Test # 8 (Day2-T3) J

9/7/03 Sun I
9/7/03 Sun I9:45 13"05

10"45 14 05
15.85 15 50

274 10 251,11 222.45 285 62 294.03 232.27 217 05 263 20
337.94 323.71 303.20 194 18 156 21 201.85 224.01 281.74
306.02 287 41 262.83 239 90 225 12 217.06 220.53 272.47

6.2 24.5 27.6 13.4 103 0 63.3 11.6 82.8
4.7 28.9 90.4 25.4 80.0 32 8 129.8 71.5
5.4 26 7 59.0 19.4 91.5 48 0 70.7 77.2

1 6 22.5 26 2 13.6 107.8 63 1 9.5 85.2
0 0 31.1 99 8 26.0 88.1 33 0 140,0 80.9
0.8 26.8 63 0 19.8 98.0 48 0 74.7 83.1

2.6 24.8 49.2 22.8 194.1 47.4 62 4 57.3
2.3 21 7 43.1 20 0 169.4 41.2 54 4 50 0

0.002 0.018 0.035 0 017 0.137 0.033 0.044 0 040
23 213 422 196 1617 395 525 490

12.25 12.46 12.42 12.41 12.73 12 98 12 87 12.75
302 254 218 241 226 252 227 213

0.529 0.438 0.377 0 417 0.382 0.418 0.378 0.359
136,991,091 135,130,560 135,058,216 135,393,230 131,594,456 132,053,502 133,235,524 135,267,312

9.7 4.4 1.1 3 9 3.5 8 2 3.3 -2.4
-0.72 -0.57 -0.70 -0.57 -0.46 -0.50 -0.63 -0.81
base 20.8 40.3 26.9 9.4 base 10.6 16.4
base 20.8 40.3 26.9 38.5 26.6 39.9 47 4
base 89.5 94.7 88.6 75.6 base 24.1 17.5
base 89 5 94.7 88.6 75.6 base 24.1 17.5
base 89.5 0.0 -107.1 1.0 -358.0 -35.9 -65.3
base 89.4 94.6 88.5 75.5 base 23.5 16.5

12540 12652 12639 12716 12688 12183 11782 11736
14485 14588 14628 14616 14626 14485 14273 14250

6.29 6.44 6.73 6.44 6.69 8.01 8.54 9.09
7.14 6.83 6.87 6.56 6 56 7.88 8.91 8.55
0.52 0 54 0.59 0.57 0 58 0.54 0.53 0.53

70.14 70 35 70.04 70.37 70.38 67 61 65.91 65.82
4.72 4.68 4.77 4 75 4.77 4.55 4.37 4.41
1.61 1.59 1.6 1 63 1,6 1.48 1.42 1.44
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BOILER- OVERFIRE AIR/BURNER TESTII~TEST SERIES for STATE of UTAH, September 6- 9, 2003

NOTE: Master data download file and calculation spreadsheet.
Test # 1 (Day1 -T1 )

9/6/03 Sat

IPARAM ETER
% OXYGEN

COAL-AS-FIRED
HHVC
% TOTAL MOISTURE
% ASH
% SULFUR
% CARBON
% HYDROGEN
% NITROGEN
% OXYGEN

LOI AVE (IPSC)
LOI EAST (IPSC)
LOI WEST (IPSC)
AEA EAST
AEA WEST
COLOR EAST

GROSS CAPACI’IY
AUXILIARY POWER
GROSS UNIT HEAT RATE
NET UNIT HEAT RATE I/O
% AUX POWER

CORR GROSS CAPACITY
NET TURBINE HEAT RAT~
CYCLE LOSSES
TH ROTI’LE FLOW
FEEDWATER FLOW
CORR THRO]-FLE FLOW
ECONOMIZER INLET TEh/

AMBIENT AIR TEMP
WET BULB TEMP
ATMOSPHERIC PRESSUF

PT ID

9CHEKT0001
9CHEKT0005
9CHEKT0006
9CHEKT0007
9CHEKT0009
9CHEKT0010
9CHEKT0011
9CHEKT0012

CALC
MANUAL
MANUAL
MANUAL
MANUAL
MANUAL
MANUAL

continued

1COAX1027A
1APEPE0005

CALC
CALC
CALC

CALC
CALC
CALC
CALC

1COAXI021A
CALC

1COAXI025A

CSTMPTD
UIWETBULB
1 INAPE0001

1SGAPX3550
1SGAPX3561

MANUAL
1 COAX1022A

BOILER EFF (HL Method)
BOILER EFF (Input-Output
BLOWDOWN FLOW
SH SPRAY FLOW

3 of 33

UNITS
%

BTU/LB
%
%
%
%
%
%
%

%
%
%

MW
MW

BTU/KWH
E~TU/KWH

%

MW
E~TU/KWH

KPPH
KPPH
KPPH
KPPH
DEGF

DEGF
DEGF
PSIA

%
%

KPPH
KPPH

8"15

Insert ALL data and calcs here (in this spreadsheet) and
Test # 2 (Dayl-T2) Test # 3 (Day1-T3) Test # 4 (Day1-T4)

9/6/03 Sat 9/6/03 Sat 9/6/03 Sat
10:15 12:30 14.15

9 3O 11:30
9.58 9.57 9.68

I
13:30 I 15 30

9.4

then reference (cop)/) cells to other spreadsheets, 9raphs, etc. Reason-
Test # 5 (Dayl-T5) I Test # 6 (Day2-T1) I Test # 7 (Day2-T2) / Test # 8 (Day2-T3)

9/6/03 Sat I 9/7/03 Sun I 9/7/03 Sun / 9/7/03 Sun
15 45 7’45 I 9.45 / 13.05
16’45 9:00 10 45 | 14:05

9.42 9 93 10 32 10.16

12220.1 12220.1 12220 1 12220.1
43 4.3 4.3 4.3

10 6 10.6 10.6 106
06 06 0.6 06

68.6 686 68.6 68.6
4.4 44 4.4 4.4
1.6 16 16 1.6
9.9 99 9.9 9.9

12220.1 12663 0 12663.0 12663.0
4 3 4 5 4.5 4.5

10.6 8.7 8.7 8.7
0.6 0.7 0 7 0.7

68.6 70.4 70.4 70.4
4.4 4.6 4 6 4.6
1.6 1.6 1.6 1.6
9.9 9.4 9.4 9.4

2.54 1.58 2.11 2.16
2 97 1.45 2.37 2.67
2.1 t 1 71 1.85 1.65

47 50 50 61
31 33 22 28

411 511 511 411
512 512 611 511

2 53 1.83 1.12 1.41
3 00 2.52 1.41 1.76
2.06 1.14 0.82 1.06

55 46 39 47
30 29 25 31

411 411 511 411
512 611 611 512

950.0 952.6 950.8 949 6
55.5 55.0 55.9 56 6

949.5 952.4 952.4 949.1
54.7 53.2 53.6 55.4

6720.4 6796.6 6631.5 6801.6

548 0 548.2 548.4 547 7

6780.1 6582.0 6623.2 6566.8

548.1 548.6 548.8 548.2

64.8 69 2 74.4 79.5
59.7 61 2 62.5 64.1
12 6 12.6 12.6 12 6

80 7 63 9 72.2 83.3
64.7 56.9 60.3 63.0
12.6 12.5 12.5 12.5

90.0 89.9 89.9 89.8
90.3 90.3 91.5 89.8

75.4 56.9 150.5 55.5

89 9 90 2 90.0 89.8
90.1 86.0 84.3 83.4

71.7 174.7 156.6 163.0
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BOILER- OVERFIRE AIR/BURNER TESTII~TEST SERIES for STATE of UTAH, September 6- 9, 2003

NOTE: Master data download file and calculation spreadsheet. Insert ALL data and calcs here (in this spreadsheet) and then reference/cop)/) cells to other spreadsheets, graphs, etc. Reason-
Test#1 (Dayl-T1) Test # 2 (Dayl-T2) I Test # 3 (Dayl-T3) I Test # 4 (Dayl-T4) I Test # 5 (Dayl-TS) I Test#6 (Day2-T1) I Test # 7 (Day2-T2) I Test # 8 (Day2-T3)

9/6/03 Sat 9/6/03 Sat I 9/6/03 Sat I 9/6/03 Sat I 9/6/03 Sat I 9/7/03 Sun I 9/7/03 Sun | 9/7/03 Sun
8:15 1015 I 12.30 I 14:15 I 15:45 7:45 I 9.45 / 13.05

IPARAMETER PT ~O 9:30 11’30 I 13:30 I 15:30 I 18’45 9:00 I 10.45 / 14 05
PMAX SH SPRAY FLOW
RH SPRAY FLOW
PMAX RH SPRAY FLOW
TOTAL AIR FLOW
EXCESS AIR
TOTAL FUEL FLOW
PMAX BACKCALC COAL F
REHEAT DAMPER POS
SUPERHEAT DAMPER PO
BOILER DUTY (HEAT INPL

B~LER CONDITIONS
EAST FLUE GAS 02
WEST FLUE GAS 02
SCRUB INLET SO2
STACK NOX
STACK NOX CONVERTEI
02 TRIM SETPOINT
CEM STACK VOL FLOW
PMAX CALC STACK VOLI
PMAX BLR GAS FLOW
PMAX BLR AIR FLOW RA"

BOILER:HEAT DUTy’, ¯ ,
BLR HEAT DUTY
WATER WALLS HEAT DU
SSH PLATENS HEAT DUT
SSH INT SECTION HEAT [
SSH OUTLET SECTION HI
RH OUTLET SECTION HE,
PSH SECTION HEAT DU’T’
ECON SECTION HEAT DU
PRI RH SECTION HEAT D~

AIR TEMP ENT SAH 1B
AIR TEMP LVG SAH 1A
AIR TEMP LVG SAH 1B
FLAME GAS TEMP
SSH PLATENS GAS OUT"
SSH INT GAS IN TEMP
SSH INT GAS OUT TEMP
SSH OUTLET BANK GAS ~
RH OUTLET BANK GAS O
PRI RH BANKS GAS IN TE
RH SECTION GAS OUTrE
TARGET RH EXIT GAS rE

1SGAPX3033
1COA×I108A
1SGAPX3918
1COAXI078S
1SGBPX3512
1COAXl001A
1SGAPX3504
1COAXI 136A
1COAXI135A

CALC

Pulv O/S
1COAXI079A
1COAXI080A
1SAAKK0002
1 SAAKK0006
1SAAKK0007
1 COAX1220A
1SAAKK0016
1SGAPX3903
1SGAPX35201
1SGAPX3522

1SGAPX3563
1SGAPX3690 !
1SGAPX3691
1SGAPX3692
1SGAPX3693
1SGAPX3694
1SGAPX3695
1SGAPX3696
1SGAPX3697

lCOAXI124A
1COAXI 125A
1COAXl 149A
1COAXl150A
1SGAPX3571
1SGAPX3582
1SGAPX3591
1SGAPX3592
1SGAPX3602
1SGAPX3612
1SGAPX3641
1SGATE1631
1SGAPX3679

I UNITS
KPPHI KPPH

KPPH
%
%
TPH
TPH
%
%

MBTU/HR

126.8 82 8 211.7 64.5 83.9 247.9 214 6 220.1
0.0 0.0 0.0 0.0 0.0 34.1 43.6 44.8
7.7 7.8 0.8 2.5 3.8 95.6 124.7 151.1

86.9 86.0 86.2 85.5 82.5 81.7 83 8 85.0
15.00 15 27 15 56 15 80 15 48 13.06 12.08 10 35
345.9 344.0 344.2 342 7 343 2 370.9 375 4 377.9
341.1 341 0 341 2 340.0 339 7 339.7 339 2 339.2

58.1 66 7 61 4 81.3 98 8 45.3 35.3 30.4
No good data for th~s No good data for th~s No good data for th~s No good data for th~s No good data for th~s No good data for this No good data for th~s No good data for thts

2.9 2.7 2.1 2 8 2 5 2.3 2 0 2.2
34 32 34 3.2 25 3.0 30 2.7

365.8 371.6 372 5 373.1 390.4 369 6 363.5 355.4
301.2 254.2 217.6 240 2 225 5 251.7 226 3 212.6
0.531 0.439 0.378 0.419 0.382 0.420 0 380 0.359
61.0 61.0 61.0 60 9 55 4 41.0 42.9 44.2

137 5 135.4 135 5 135 6 132 2 131.7 133.2 135.6
137 2 135.1 133 8 134 5 131 6 143.3 143.6 144.2

8,057,922 7,937,361 7,850,240 7,885,688 7,710,073 8,403,360 8,436,751 8,452,967
7,433,423 7,315,324 7,229,910 7,267,214 7,090,824 7,734,807 7,758,108 7,772,853

7639 6 7604.5 7718.9 7548.0 7585.1 7792 1 7749.9 7733.3
3244 0 3277 1 3190 3 3305.0 3298.6 3168 8 3158.0 3129.3

620.2 604.9 629 2 598.1 627 4 628.4 589.1 581 3
691.7 695.4 726.0 715.4 770.6 712.0 672.1 633.7
541.3 527.1 527.9 526.3 540.4 574 1 545.2 519.6
787.5 779.8 786.3 777.1 760.2 849 2 884.6 877.3
886.8 884.1 931.0 817.0 780.1 912 7 1003.3 1062.4
274 0 270.4 274.3 257.7 242.6 274.0 295.7 303.7
412.5 410.4 394.3 418.5 397.0 440.1 424.9 461 2

74.8 78.4 81 9 85.8 87.4 73.2 81.1 90 3
75.6 79.1 82.8 86.8 88.8 74 7 81.1 90.2

685.6 688.3 690.5 687.9 686.8 682.5 692.2 706.3
679.4 684.4 689.6 682.7 681 0 679.5 694.8 713.0

3699.3 3734.8 3775.1 3739.6 3790.4 3597.9 3588.2 3592.6
2252.5 2261.9 2315.5 2245.4 2260.6 2222 1 2238.4 2257.0
2252.5 2261.9 2315.5 2245.0 2260 5 2222.1 2238.4 2258.0
1977.4 1981.3 2019.8 1954.3 1943.3 1951.5 1982.3 2017.8
1758.4 1765.4 1801.8 1737.2 1714.7 1729.5 1773.2 1818.4
1435.5 1441.6 1471.5 1409 9 1386.5 1393.6 1427.0 1475.3
1431.2 1450.1 1466.1 1431 3 1410.6 1569.8 1737.8 1827 2
758 7 759.8 757.5 755.5 754.7 744.3 736.0 745.2
760.1 760.1 760.1 760.1 760.1 760.0 759 9 760.0
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BOILER- OVERFIRE AIR/BURNER TESTII~ TEST SERIES for STATE of UTAH. September 6- 9, 2003

NOTE: Master data download file and calculation spreadsheet. Insert ALL data and calcs here lin th= s spreadsheet) and then reference (c)p~/) cells to other spreadsheets, gra~ ~hs, etc. Reason-
Test # 1 (Dayl-T1) Test # 2 (Day1 -T2) Test # 3 (Day1 -T3) Test # 4 (Day1 -T4) Test # 5 (Dayl-T5) Test # 6 (Day2-T1) Test # 7 (Day2-T2) Test # 8 (Day2-T3)

I PARAMETER
PSH OUTLET GAS TEMP
PSH / ECON EXIT GAS TE
TARGET ECON EXIT GAS
AVE ECON EXIT GAS TEIV
TARGET EXIT GAS TEMP

TEMPS STM/1NTR
ECON INLET WATER TEM

TSAT AT DRUM PRESSUR
1ST STAGE SH ATTEMP

1ST STAGE SH A]q’EMP

2ND STAGE SH ATFEMP

2ND STAGE SH A’FI’EMP (

SSH INT BANK OUTLET TI
MAIN STEAM TEMP
COLD REHEAT INLET TEI~

PRI RH SECTION STM OU
RH TURBINE INLET TEMP
RH TURBINE INLET TEMP
BLR HOT REHEAT AVE T

DRUM THRU PSH
PLATENS
SSH INT BANK
SSH OUT BANK
PRI RH SECTION
RH OUTLET SECTION

FEEDWATER FLOW (FOX
FEEDWATER FLOW (CCS
STEAM FLOW (FFW + SPI
STEAM FLOW OFF 1ST S’
PMAX THROFFLE FLOW

EAST ECON 02 PROBE 1
EAST ECON 02 PROBE 2
EAST ECON 02 PROBE 3
EAST ECON 02 PROBE 4
EAST FLUE GAS 02

5of33

PT ID
1SGAPX3622
1 SGATE 1625
1SGAPX3688
1SGAPX3015
11NAPX3086

1COAXI025A
1 FWATE0990
lSGAPX3261
1SGATE0863
1SGATE0864
1COAX1098A
1COAX1099A
1 SGATE0871
1SGATE0872
1 COAX1093A
1COAX1094A
1SGAPE0008
1COAX1015A
1SGJTE0019
1SGJTE0022
1 SGATE 1637
lCOAXI104A
1COAXl 105A
1COAX1046A

1SGAPE0001
1SGAPE0002
1SGAPE0003
1SGAPE0004
1SGAPE0005 ’
1SGAPE0006

1 FWAFT0025
lCOAXI021A
1COAXI023A
1 COAXI024A
FWAPX3352

1SGAAZ0030
1 SGAAZ0031
1SGAAZ0032
1SGAAZ0033
1COAXI079A

UNITS

9/6/03 Sat 9/6/03 Sat 9/6/03 Sat 9/6/03 Sat 9/6/03 Sat 9/7/03 Sun 9/7/03 Sun 9/7/03 Sun
8:15 10’15 12.30 14:15 15’45 7:45 9:45 13:05
9 30 11 ’30 13 30 15.30 16:45 9’00 10’45 14:05

917 4 920.5 927 9 914.6 900.5 908.2 930.5 950.4
750.1 753.8 760 3 751 1 742.5 756.8 777.6 793.5
760.0 760 0 760 0 760 0 760.0 760 0 760.0 760.0
756.8 758,3 762.0 754 0 748 0 754.0 766 5 780.5
760.0 760.1 760.0 760 0 760 0 760.1 760 1 760.0

548.0 548.2 548 4 547.7 548.1 548.6 548.8 548 2
549,1 549.4 549 7 548.9 549.3 549.8 550.0 549.5
680.8 681,1 680.7 680.3 680.6 680.3 680.3 680.4
725.9 728 9 742.1 723.4 719.4 734 9 746.3 755.7
732.1 726 7 726,5 720.6 719.4 731.6 737.1 741.6
724.8 724 6 733,9 720.4 716.4 731.3 740.3 746.3
724.2 723 7 724.1 718.9 718.1 723.6 731.7 740.2
789.9 791 4 822 5 784 9 779.9 808.0 819.8 828.3
802.9 794.2 790.8 784 6 790 3 800,7 802.9 815.9
779.4 785.6 798.5 780 5 772,4 783.1 797.0 802.4
791 5 785.8 768.8 776.8 779,9 772.9 778.3 788.8
896 7 897.5 901.4 891.5 898.0 890.9 897.1 901 0

1003 7 1001.0 1006.3 994.2 1004.9 1004.1 1004.7 1004.9
633.3 630.8 635.3 625.5 632,9 624,8 622,5 622,8
633.4 630.9 635.5 625.9 633.1 625.2 622 9 623.5
751.3 748.4 748.2 745.5 746.7 731.9 717.1 725.1

1011.9 1005 4 1008.6 1001 3 997.4 1011.0 1007.5 1015.5
1005.9 999.3 1001 6 996.6 992.3 1003.3 998.6 1005 3

48.3 46.9 53,7 41.2 38.6 52 7 61.0 68.1
71.9 68.7 77.6 65.2 67.8 76 9 75.1 78.8

111.4 111.8 117,8 113.0 122.0 112 9 109.0 105.3
106.8 103.5 104.9 102.6 106.8 113.3 108.0 104.0
118.1 117.4 1128 119.8 113.6 106.8 94.4 101.8
257 6 254.3 256.8 253.6 248.3 275.2 286 1 285.5

6951.4 6983.7 6880.6 6985.8 6967.3 6831.9 6873.6 6815.1
6720.4 6796,6 6631,5 6801,6 6780.1 6582.0 6623.2 6566.8
6794 3 6852.2 6779.2 6855.7 6849.9 6753 1 6776.6 6726.7
6806.7 6846.2 6808.2 6828.2 6846.8 6781.4 6804.4 6757.1
6845.6 6874 0 6830.2 6867 3 6853.0 6831.9 6833.0 6783.7

%
%
%
%
%

4.0 3.7 3.1 2.9 2.5 28 1.9 2.9
3.0 3.1 2.7 2.8 26 2.3 2.3 2.7
2.3 2.3 1.8 2.3 2.1 1.9 18 1.9
3.2 2,7 1,6 3.1 2.8 2.6 1.8 1.9
2.9 2.7 2.1 2.8 2.5 2.3 2.0 2.2
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BOILER- OVERFIRE AIR/BURNER TESTII~TEST SERIES for STATE of UTAH, September 6- 9, 2003

NOTE: Master data download file and calculation spreadsheet. Insert ALL data and calcs here (in this spreadsheet) and then reference (cop~,) cells to other spreadsheets, ~lraphs, etc. Reason-
Test # 1 (Day1 -T1 ) Test # 2 (Day1 -T2) Test # 3 (Day1 -T3) Test # 4 (Day1 -T4) Test # 5 (Day1 -TS) Test # 6 (Day2-T1) I Test # 7 (Day2-T2) / Test # 8 (Day2-T3)

9/6/03 Sat 9/6/03 Sat 9/6/03 Sat ] 9/6/03 Sat 9/6/03 Sat I 9/7/03 Sun I 9/7/03 Sun | 9/7/03 Sun
8.15 10:~5 12:30 14.15 15.45 I 7.45 I 9:45 / 13:05

IPARAMETER PT ID UNITS 9.30 11 "30 13’30 15 30 16 45 9:00 I 10:45 ~ 14:05

WEST ECON 02 PROBE
WEST ECON 02 PROBE
WEST ECON 02 PROBE
WEST ECON 02 PROBE
WEST FLUE GAS 02

SELECTED ECON OUT O
TARGET ECON OUT 02
EXCESS AIR %
CARBON DIOXIDE %

~AIR/DRAFT PRESSURE
SEC AIR DUCTPR E
SEC AIR DUCTPR W
FURNACE PRESSURE
SG EAST FLUE GAS PR
SG SEC SUPHTR GAS PR
SG HORIZ RH OUT PR
SG PENDANT OUT FR
SG PRI SUPHTR OUT PR
SG ECON OUTLET PR
SEC AH 1A INLET PR
SEC AH 1B INLET PR
ID FAN SUCTION PRESS
ID FAN 1A OUTLET PR
ID FAN 1B OUTLET PR
ID FAN 1C OUTLET PR
ID FAN 1D OUTLET PR

1SGAAZ0034
,1SGAAZ0035
1SGAAZ0036
1SGAAZ0037
1COAXI080A

1COAXI187A
1COAXI188A
1SGBPX3512
1SGBPX3513

1SGBPT0256
1SGBPT0257
1 COAXtO83A
1SGAPT0171
1SGAPT0169
1SGAPT0167
1SGAPT0168
1SGAPT0166
1 SGAPT0165
1SGAPT0164
1SGAPT0183
1COAX1084A
1CCEPT0115
1CCEPT0116
1CCEPT0117
1CCE PT0118

BAGHOUSE CASING DELTA
A CASING
B CASING
C CASING

FORCED DRAFT FAN 1A
FD Fan Disc Press- A
Sec Air Duct- East
SEC AIR FLOW 1A
FD FAN 1A FLOW
FAN BLADE PITCH
FD FAN 1A D/P
MOTOR AMPS
CORR ACTUAL HEAD
AIR HORSEPOWER

FORCED DRAFT FAN 1B
FD Fan Disc Press- B

P
1CCBA40001
1CCBB40001
1CCBC40001

manual
manual

1COAX1076R
1 SG BFT0097
1COAXl 153A
1 SGBPT0218
1SGBKK0005
1SGBKV0111

CALC

manual

%
%
%
%
%

%
%
%
%

INWC
INWC
INWC
INWC
INWC
INWC
INWC
INWC
INWC
INWC
INWC
INWC
INWC
INWC
INWC
INWC

INWC
INWC
INWC

INWC
INWC
%

KCFM
%

INWC
AMPS
INWC
HP

INWC

3.4 35 3.4 37 3.0 38 3.0 2.7
4.2 44 4.7 44 3.6 3.9 4.2 3.9
2.1 2.0 2.3 1.8 1.4 1.4 1.9 1.8
41 3.1 3.3 2.7 2.0 2.9 2.7 2.2
3.4 3.2 3.4 3.2 2.5 30 30 2.7

3.14 296 2.74 2.96 2.51 265 2.49 2.42
3.07 307 3.07 3.08 3.08 308 3.08 3.07
15.0 15.3 15.6 15.8 15.5 13.1 12.1 10.3
21.7 21.9 221 21.9 22.5 22.3 22.5 22.6

50 4.9 4.0 4.6 4.2 49 4.3 4.0
50 5.0 4.3 4.8 4.5 49 4.7 4.4

-0.5 -0.5 -06 -0.5 -0.6 -05 -0.4 -05
-0.1 -0.1 -0.3 -03 -0.3 -02 -0.1 -01
-0.9 -09 -0.9 -0.9 -1.0 -0.9 -08 -0.8
-3.1 -30 -3.0 -31 -3.1 -2.8 -2.6 -2.6
-1.5 -1.5 -1.5 -1.5 -1.6 -1.5 -1.5 -1.5
-2.6 -2.6 -2.7 -2.6 -2.6 -2.6 -2.7 -2.7
-3.1 -3.0 -3.1 -3.0 -2.9 -3.1 -3.2 -3.3
-4.5 -4.5 -4.6 -43 -4.2 -4.4 -4.7 -47
-4.5 -4.5 -4.6 -44 -4.2 -4.4 -4.6 -4.7

-22.9 -22.4 -22.7 -22.7 -21.9 -21.2 -223 -23.1
5.3 5.3 5.3 5.4 5.1 5.0 5.1 5.4
5.0 5.0 5.1 5.1 5.0 4.7 49 5.2
50 4.9 5.0 5.0 4.9 4.7 4.8 5.0
5.1 5.1 5.2 5.2 5.0 4.8 5.0 5.2

6.5 6.3 6.4 67 6.4 6.0 6.4 6.8
6.7 6.4 6.5 5.8 6.6 6.3 6.6 6.9
69 6.7 6.8 7.0 6.8 6.5 6.8 71

78.4 77.8 77 9 77.2 74.3 73.6 75.7 76.5
889 8 877.0 874.5 879.9 843.0 827.5 847.3 862.9

67.5 64.3 63.1 64.5 61.4 60.6 61.9 63.2
13.5 11 9 11.2 11.5 11.0 11.4 11.2 11.1

236.0 224.0 217,2 222.7 213.9 213.4 211.9 215.7
12.1 10.6 10.1 10.4 10.0 10.0 9.9 9.6
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BOILER- OVERFIRE AIR/BURNER TESTII~TEST SERIES for STATE of UTAH, September 6- 9. 2003

NOTE: Master data download file and calculation spreadsheet. Insert ALL data and calcs here (in this spreadsheet) and then reference Icop)/) cells to other spreadsheets, graphs, etc. Reason-

I PARAM ETE R
Sec A~r Duct- West
SEC AIR FLOW 1B
FD FAN 1 B FLOW
FAN BLADE PITCH
FD FAN 1B D/P
MOTOR AMPS
CORR ACTUAL HEAD
AIR HORSEPOWER

PRI AIR DUCT PRESS

PRIMARY AIR FAN 2A
PA FAN FLOW 2A
MOTOR AMPS
INLET VANE CONTROL

PRIMARY AIR FAN 2B
PA FAN FLOW 2B
MOTOR AMPS
INLET VANE CONTROL %

SECONDARY AIR HEATER
AIR ENT SEC AH 1A
AIR LVG SEC AH 1A
GAS ENT SEC AH 1A
GAS LVG SEC AH 1A
FLUE GAS TEMP DROP
AIR HEATER TEMP HEAD
DROP/HEAD
SAH 1A EFFICIENCY - AIR
SAH 1A EFFICIENCY - GA’,
SAH 1A AIR TO GAS LEAI~
SAH 1A LEAKAGE (02 ME
COLD END AVE TEMP
DIFFERENTIAL PRESS
MOTOR AMPS

SECONDARY AIR HEATEI
AIR ENT SEC AH 1B
AIR LVG SEC AH 1B
GAS ENT SEC AH 1B
GAS LVG SEC AH 1B
FLUE GAS TEMP DROP
AIR HEATER TEMP HEAD
DROP/HEAD
SAH 1B EFFICIENCY - AIR
SAH 1B EFFICIENCY - GA~
SAH 1B AIR TO GAS LEA~<
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PT ID
manual

1COAX1077R
1SGBFT0098
1 COAXl 154A
1SGBPT0219
1SGBKK0006
1SGBKV0112

CALC

1COAXI072A

1COAXI074R
1 SGBKK0007
1 COAXI239A

1COAXI075R
1SGBKK0008
1COAXI240A

1A
1COAXI124A
1COAXI149A
1SGATE 1650
1COAXI 122A

CALC
CALC
CALC

1SGBPX3525
1SGBPX3526
1SGBPX3527
1SGBPX3927
1SGBKV0008
1SGBPT0216
1 SGBKK0001

1B
1COAXI 125A
1COAXI 150A
1SGATE1651
1 COAXI 123A

CALC
CALC
CALC

1SGBPX3530
1SGBPX3531
1 SGBPX3532

UNITS
INWC
%

KCFM
%

INWC
AMPS
INWC

HP

INWC

%
AMPS

%

%
AMPS
%

DEGF
DEGF
DEGF
DEGF
DEGF
DEGF
%
%
%
%
%

DEGF
INWC
AMPS

DEGF
DEGF
DEGF
DEGF
DEGF
DEGF
%
%
%
%

Test # 1 (Dayl-T1) I Test # 2 (Dayl-T2)
9/6/03 Sat

I

9/6/03 Sat
8:15 10.15
9:30 11 30

9/6/03 Sat 9/6/03 Sat 9/6/03 Sat 9/7/03 Sun 9/7/03 Sun 9/7/03 Sun
12 30 14.15 15"45 7:45 9:45 13.05
13’30 15 30 16 45 9"00 10:45 14:05

80 3 79 4 79.7 79.0 76.1 75 3 77.1 78.3
905 6 892 9 895.4 893,9 863 7 846 4 868.5 880.9
66.8 63.8 62.6 64.0 61.0 59 8 60 7 62.4
13.6 12.4 11 4 11 9 11,0 11.5 11.3 11.3

244.7 232.7 228 0 230 6 223 6 224.0 222.6 224.7
12.1 10.7 10.2 10 4 10 0 10.4 9.9 9.8

44 3 44,5 44,8 44,6 44 5 44.0 44.5 44.2

30.9 30 7 31.0 30.9 30.7 31 1 31.5 31.8
307.3 307.2 305.4 304.5 303.7 308 7 307.7 306.8

30.9 31.0 31.6 31.6 31.7 31 5 32.0 32 9

32.1 32.0 32.1 32 0 32 0 32 6 32 6 32.9
316.4 315.6 313.9 312.7 311.9 317.9 316 7 315,2

30.8 30.8 31.2 31.6 31.6 31.3 32 0 33.0

74.8 78.4 81 9 85 8 87.4 73.2 81.1 90.3
685.6 688.3 690.5 687.9 686.8 682.5 692.2 706.3
755.0 756.9 762.3 751.7 745.6 753.5 767.1 781.8
301.3 304.7 310.9 311.6 314 4 298.5 309.5 323.6
453.7 452,3 451,4 440.0 431 3 455.1 457.6 458.2
680.2 678 5 680.4 665.9 658.3 680.4 685.9 691 5
66.70 66.65 66.35 66.08 65.52 66.89 66.71 66.26

88 7 89.0 89 1 89 4 89.9 88.9 89.4 89.9
59.3 59.1 59.4 59 2 58.4 61.7 60.9 59.4
23.6 23.8 22.1 21.9 21.6 16.4 18.5 21.8
23.4 23 7 22,1 21.7 21.5 16.4 18 5 21.7

184.7 188,3 192.7 195.8 198.4 183,0 192.3 203.7
9 1 8.9 8.9 9 0 8.7 8.1 8.5 8.8

31.2 31.3 31.3 31.4 31.4 31.5 31.2 31.3

75.6 79.1 82.8 86.8 88.8 74 7 81.1 90.2
679.4 684.4 689.6 682.7 681.0 679.5 694.8 713.0
759.1 759.7 761 8 756.5 750.6 754.9 766.6 779.6
294.2 298.2 300.8 303.4 305,6 292.7 300.6 310.5
464.9 461.5 461.0 453.1 444 9 462 2 466.0 469.2
683.5 680.6 679.0 669,8 661.7 680.2 685.6 689.4
68.01 67.81 67.89 67.66 67.24 67 95 67.97 68.05

89.6 89.8 89.7 90.0 90.5 89.6 89.6 89 7
62.8 63.1 62.3 62.7 63.0 64.6 63.6 63.2
17.0 15.2 18.6 16.2 13 5 11 0 14.8 16.1
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I PARAM ETER /

COLD END AVE TEMP |
DIFFERENTIAL PRESS|
MOTOR AMPS

/

PT ID

Insert ALL data and calcs here (in this spreadsheet) and then reference (cop)0 cells to other spreadsheets, graphs, etc. Reason-
Test # 2 (Dayl-T2) I Test # 3 (Dayl-T3) I Test # 4 (Dayl-T4) I Test # 5 (Dayl-T5) I Test # 6 (Day2-T1) Test # 7 (Day2-T2) / Test # 8 (Day2-T3)

9/6/03 Sat I 9/6/03 Sat I 9/6/03 Sat I 9/0/03 Sat I 9/7/03 Sun 9/7/03 Sun [ 9/7/03 Sun
10:15 | 12.30 I 14:15 I 15:45 7:45 9:45 | 13:05
11:30     I     1330     I     15:30     I     16.45           9.00           10:45     /    14.05

PRIMARY AIR HEATER 2A
AIR ENT PRI AH 2A
AIR LVG PRI AH 2A
GAS ENT PRI AH 2A
GAS LVG PRI AH 2A
FLUE GAS TEMP DROP
AIR HEATER TEMP HEAD
DROP/HEAD
PAH 2A EFFICIENCY - AIF
PAH 2A EFFICIENCY - GA
COLD END AVE TEMP
DIFFERENTIAL PRESS
MOTOR AMPS

PRIMARY AIR HEATER "~B
AIR ENT PRI AH 2B
AIR LVG PRI AH 2B
GAS ENT PRI AH 2B
GAS LVG PRI AH 2B
FLUE GAS TEMP DROP
AIR HEATER TEMP HEAD
DROP/HEAD
PAH 2B EFFICIENCY - AIF
PAH 2B EFFICIENCY - GA
COLD END AVE TEMP
DIFFERENTIAL PRESS
MOTOR AMPS

TOTAL AH LKG (CO2 MET
TOTAL AH LKG (GAS WT I
TOTAL AH LKG (02 METH

INDUCED DRAFT FAN 1A
XFMR 1A1 AMPS
XFMR 1A2 AMPS
ID FAN 1A SPEED

INDUCED DRAFT FAN 1B
XFMR 11~1 AMPS
XFMR 1B2 AMPS
ID FAN 1B SPEED

INDUCED DRAFT FAN 1C
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1SGBPX3930
1 SGBKV0009
ISGBPT0217
1SGBKK0002

1SGBTE0911
1SGBTE0917
1SGATE1650
1COAXl120A

CALC
CALC
CALC

1SGBPX3535
1SGBPX3536
1 SGBKV0006
1SGBPT0214
1SGBKK0003

1SGBTE0912
1SGBTE0918
1 SGATE0710
1COAXI121A

CALC
CALC
CALC

1SGBPX3540
1 SGBPX3541
1SGBKV0007
1SGBPT0215
1SGBKK0004

1SGBPX3933
1SGBPX3936
1SGBPX3940

lCCEKK0001
1CCEKK0002
1COAX1086A

1CCEKK0003
lCCEKK0004
1 COAX1087A

UNITS
%

DEGF
INWC
AMPS

DEGF
DEGF
DEGF
DEGF
DEGF
DEGF

%
%
%

DEGF
INWC
AMPS

DEGF
DEGF
DEGF
DEGF
DEGF
DEGF
%
%
%

DEGF
INWC
AMPS

%
%
%

AMPS
AMPS
RPM

AMPS
AMPS
RPM

Test # 1 (Dayl-T1)
9/6/03 Sat

8:15
9:30

16,9 15.1 18.3 16.0 13 4 10 9 14.7 16.0
192.0 196.4 199 9 204.6 207.1 190 2 198,1 210.0

9.1 9.0 9 0 9.0 8.6 8 1 8.5 8.9
31.4 31 3 31.5 31.1 31.3 31 4 31.3 31.3

115 2 119.7 123,0 126 6 128 4 115.5 122.0 130.3
525 1 523.3 523.2 520 1 516 9 515.5 516.2 516.8
755 0 756.9 762.3 751.7 745 6 753.5 767.1 781.8
301.2 300.1 301.3 300.0 298.9 300.5 300.9 300.8
453.8 456.8 461.0 451.6 446.7 453.1 466.2 481.0
639.9 637.3 639.3 625.1 617.2 638,0 645.1 651.5
70.92 71.69 72 12 72.25 72.38 71 01 72.27 73.83

64.1 63.4 62 7 63.0 62.9 62 7 61 1 59 3
70.9 71.6 72.1 72.3 72 4 71 0 72.3 73 9

204.7 206 7 208 9 210.3 2t0.8 205.9 209.0 213.6
2.1 2 0 2 0 1.9 1.9 2.7 2.7 2.5
3.5 3 6 3.5 3 5 3.4 3,3 3.3 3.3

113.7 118.1 121.9 1253 127.6 112.9 120.2 128.1
510 7 511.2 510.6 507.3 504.3 504.5 505 4 505.9
760.7 759.9 758.3 754,7 749.7 758,8 771.5 780 0
302.2 301.2 302.0 300.3 299.0 301.4 301.8 301.8
458.5 458.7 456.3 454.4 450.7 457.4 469.7 478.2
647.0 641.7 636.4 629.4 622.1 645.9 651.3 651.9
70.87 71.47 71 70 72.19 72 44 70.82 72.12 73.36

61 5 61.3 60.7 60.5 60.4 61.1 59.7 58 0
70.8 71 4 71.8 72,3 72.5 70.5 71.9 73.3

209.8 211 3 213.6 213.9 214.4 209.0 212.6 216.3
1.9 1 8 1.7 1.6 1.6 2,3 2.3 2.2
3.4 3.4 3 4 3.3 3.3 3.4 3.4 3.4

9.6 9.1 11.4 11.4 11.1 7 7 9 8 12.4
20.3 19.4 20.4 19.0 17.4 13.7 16.7 19.0
20.1 19.2 20.2 18.9 17.3 13.6 16.6 18.8

335.5 332.9 333.7 334 4 325.5 319 6 328.9 335.4
333.2 330.5 331.3 332.1 323.5 316 9 326.9 333.1
814.2 806.6 814.0 816.0 800.7 781.2 803.6 826.1

353.3 348 5 350.3 350 4 341.5 336 5 345.1 351.8
356.1 351.3 353.4 352 9 343.4 339.0 347.8 354.7
817.3 809.7 817 1 819.0 803 5 784.1 806.5 828.9
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BOILER- OVERFIRE AIR/BURNER TESTII~ TEST SERIES for STATE of UTAH, September 6- 9, 2003
NOTE: Master data download file and calculation spreadsheet. Insert ALL data and calcs here (in th ; spreadsheet) and then reference ((~p~’) cells to other spreadsheets, ~r=

Test # 1 (Dayl-T1) Test # 2 (Day1 -T2) Test # 3 (Day1 -T3) Test # 4 (Day1 -T4) Test # 5 (Day1 -TS) Test # 6 (Day2-T1) Test # 7 (Day2-T2)

I PARAM ETER
XFMR 1C1 AMPS
XFMR 1C2 AMPS
ID FAN 1C SPEED

INDUCED DRAFT FAN 1D
XFMR 1D1 AMPS
XFMR 1D2 AMPS
ID FAN 1D SPEED

TOTAL ID FAN AMPS

COAL PULVERIZER 1A
PULV COAL FLOW
FEEDER SPEED
PULV PA FLOW
PA DAMPER POS
PULV INLET TEMP
PULV DISCH TEMP
PULV DIFF PRESS
PULV AMPS
AMPS/DP
TPH/AMPS
TPH/DP

COAL PULVERIZER 1 B
PULV COAL FLOW
FEEDER SPEED
PULV PA FLOW
PA DAMPER POS
PULV INLET TEMP
PULV DISCH TEMP
PULV DIFF PRESS
PULV AMPS
AMPS/DP
"I-PH/AMPS
TPH/DP

COAL PULVERIZER ,1(~
PULV COAL FLOW
FEEDER SPEED
PULV PA FLOW
PA DAMPER POS
PULV INLET TEMP
PULV DISCH TEMP
PULV DIFF PRESS
PULV AMPS
AMPS/DP
TPH/AMPS

PT ID
1CCEKK0005
1CCEKK0006
1COAXI088A

1 CCEKK0007
1 CCEKK0008
1 COAXI089A

CALC

1COAXI002A
1 SGAPEFDRA
1COAXI056A
1COAKS021A
1SGATE0639
1COAX1064A
1SGAPT0150
1 SGAKK0001

CALC
CALC
CALC

1 COAXI003A
1SGAPEFDRB
1COAXI057A
1COAKS022A
1SGATE0640
1 COAX1065A
1SGAPT0151
1SGAKK0002

CALC
CALC
CALC

1COAXI004A
1SGAPEFDRC
1 COAXI058A
1COAKS023A
1SGATE0641
1COAX1066A
1SGAPT0152
1SGAKK0003 !

CALC
CALC

9/6/03 Sat 9/6/03 Sat 9/6/03 Sat 9/6/03 Sat 9/6/03 Sat 9/7/03 Sun 9/7/03 Sun
8’15 10.15 12:30 14:15 15.45 7.45 9:45
9’30 11 30 13"30 15:30 16 45 9:00 10:45

365 2 361.3 363.5 363.8 356 3 355.1 359 1
359 5 356.2 358 2 357 8 350 4 349.0 353.7
832.1 824,5 831 9 833,9 818 3 798.6 821.3

)hs, etc. Reason-
Test # 8 (Day2-T3)

9/7/03 Sun
13:05
14’05

365 5
359.8
844.2

357.4 352 6 355 2 355 8 347.5 343.1 349.7 357.6
358.9 354 3 356.7 357.7 349.4 344.4 351.8 360.1
823.6 815.8 823.5 825.4 809.9 790.1 812.8 835,5

2818 9 2787.5 2802 2 2804.9 2737 6 2703 7 2763.0 2818.0

43.5 45.7 44 3 43.3 43.2 48 3 49 0 51.3
64.0 67.2 65 1 63.6 63,6 71 1 72 0 75.5
86.2 83,5 85.9 85 9 85,5 85 3 84 4 86.5
67.0 69 5 68.0 67.4 67.4 71.5 71.4 75.4

254.5 263 8 261.1 256.2 255.7 318.0 322.8 334.2
149.7 149.9 149.9 149.9 149.9 149.9 150.0 149.9

10 2 11.2 11.1 10.6 10 7 11.4 11.5 14.4
71.6 73.7 73 2 72.6 72 7 71.0 70.3 68.2
7.01 6.60 6 57 6.82 6.80 6 25 6 10 4.73
0.61 0.62 0.60 0 60 0.59 0.68 0.70 0 75
4.26 4.09 3.97 4.06 4 04 4.26 4.25 3.56

51.1 50.5 50.7 50.8 50.7 54 6 55.3 56.3
75.2 74.3 74 6 74 8 74.6 80 3 81.3 82 8
88.6 88.5 88.6 88 6 88 6 90.9 91.3 92.1
81.2 80.7 81.0 81.3 81 1 83,8 84.2 85.3

289.9 286.9 291.8 288 6 286 6 341.6 345.0 353.2
151.2 151.2 151.4 151.0 150.7 151.3 151.3 151.3

15.6 15.4 15.3 15.6 15.6 16.3 16.6 16.7
58.3 58 4 58.3 58.7 59.0 57 6 57.7 57.6
3 75 3.80 3.80 3.77 3.79 3 54 3 48 3.44
0.88 0.86 0.87 0.87 0.86 0.95 0.96 0.98
3.29 3.29 3.31 3 26 3 26 3.35 3.34 3.36

49.9 49.3 49.5 49.6 49.5 53.3 54.0 55.0
73.4 72.6 72 8 73.0 72.8 78.4 79.4 80.8
87.8 87.5 87.7 87.8 87.7 90.1 90.3 91.0
71.4 71.2 71.7 71.8 71.1 76.0 77.9 80.3

277.5 274 9 278.2 278.0 278.3 330.7 337.9 345.9
151.4 151.1 151.2 151.2 151.0 151.1 151.2 151.2

12.7 12,6 12,7 13.0 12 8 15.6 16.6 17.7
67.8 68.9 70.0 70.1 70.6 65.4 64.6 63.7
5.35 5.47 5.50 5 41 5.52 4.19 3.89 3.60
0.74 0.72 0.71 0 71 0.70 0.81 0.84 0.86
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BOILER- OVERFIRE AIR/BURNER TESTII~TEST SERIES for STATE of UTAH. September 6- 9, 2003

NOTE: Master data download file and calculation spreadsheet. Insert ALL data and calcs here (in th s spreadsheet) and then reference ((~p~/) cells to other ;preadsheets, ~Ira )hs, etc. Reason-
Test # 1 (Day1 -T1 ) Test # 2 (Day1 -T2) Test # 3 (Day1 -T3) Test # 4 (Day1 -T4) Test # 5 (Day1 -T5) Test # 6 (Day2-T1) Test # 7 (Day2-T2) Test # 8 (Day2-T3)

I PARAMETER
TPH/DP

COAL PULVERIZER 1D
PULV COAL FLOW
FEEDER SPEED
PULV PA FLOW
PA DAMPER POS
PULV INLET TEMP
PULV DISCH TEMP
PULV DIFF PRESS
PULV AMPS
AMPS/DP
TPH/AMPS
TPH/DP

COAL PULVERIZER 1E
PULV COAL FLOW
FEEDER SPEED
PULV PA FLOW
PA DAMPER POS
PULV INLET TEMP
PULV DISCH TEMP
PULV DIFF PRESS
PULV AMPS
AMPS/DP
TPH/AMPS
TPH/DP

COAL PULVERIZER 1F
PULV COAL FLOW
FEEDER SPEED
PULV PA FLOW
PA DAMPER POS
PULV INLET TEMP
PULV DISCH TEMP
PULV DIFF PRESS
PULV AMPS
AMPS/DP
TPH/AMPS
TPH/DP

COAL PULVERIZER 1G
PULV COAL FLOW
FEEDER SPEED
PULV PA FLOW
PA DAMPER POS
PULV INLET TEMP
PULV DISCH TEMP
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PT ID
CALC

1COAXI005A
1SGAPEFDRD
1COAXI059A
1COAKS024A
1SGATE0642
1COAXI067A
1SGAPT0153
1SGAKK0004

CALC
CALC
CALC

1 COAXI006A
1SGAPEFDRE
1COAXI060A
1COAKS025A
1SGATE0643
1COAXI068A
1SGAPT0154
1SGAKK0005

CALC
CALC
CALC

1COAXI007A
1SGAPEFDRF
1COAXI061A
1COAKS026A
1SGATE0644
1 COAX1069A
1SGAPT0155
1 SGAKK0006

CALC
CALC
CALC

1COAXI008A
1SGAPEFDRG
1COAX1062A
1COAKS027A
1SGATE0645
1 COAXI070A

9/6/03 Sat
8.15
9:30

3 94 3,92 3 83 3 87

9/6/03 Sat 9/6/03 Sat 9/6/03 Sat
10.15 12.30 14"15
11:30 13 30 15"30

3 89

9/6/03 Sat 9/7/03 Sun 9/7/03 Sun 9/7/03 Sun
15:45 7"45 9.45 13:05
16.45 9’00 10 45 14’05

3.41 3 25 3.10

50.4 49 8 50.0 50 1 50.0 53.9 54.5 55.5
74.1 73.3 73.6 73.7 73.6 79 3 80.2 81.7
88.4 88.0 88 1 88.2 88.1 90 6 91 0 91 6
70.1 69.9 70.1 70.3 70.2 73 1 74.5 75.5

283 2 282.1 285.9 284.0 281.9 327.3 325.1 329 5
152 6 152 1 152.2 152 3 152.2 152.7 153.0 153 0

15.2 15.0 15.1 15.4 15 4 17.2 17.5 17.6
59.8 60 3 60.4 61.0 61.4 60.5 60.6 60.9
3,94 4.02 4.01 3.97 3.99 3.53 3.46 3.46
0.84 0.83 0.83 0.82 0,81 0.69 0.90 0.91
3 32 3 32 3.32 3.26 3.25 3.14 3.11 3.16

49.5 49 0 49 1 49.2 49 1 53,0 53.6 52.5
72.9 72 0 72.3 72 4 72,3 77.9 78.8 77.2
88.1 87.6 87.8 87 6 87.9 90.1 90.5 89.8
82.2 81.7 81.8 82.8 82.8 88.9 89 9 86.8

274.2 274.1 277.4 275.5 274.7 328.4 333 6 336.6
151.0 151.0 150.9 150.8 150.8 150.9 151.1 151.1

18.9 18.9 19.0 19.3 19.4 21.3 21.5 20.2
66.0 66.2 66.4 66 8 66.9 68.3 68.2 66.7
3.49 3.50 3.49 3.47 3.45 3.21 3.18 3.30
0.75 0,74 0.74 0.74 0.73 0.78 0.79 0.79
2.62 2.59 2.58 2.56 2 53 2.49 2.50 2.60

No good data for th=s
No good data for this

0.0
1.2

90.4
90 2

0,0
0.0

#DIV/0!
#VALUE!
#VALUE!

No good data for th=s No good data for this
No good data for th=s No good data for this

#DIV/0!
#VALUE!
#VALUE!

No good data for th=s No good data for this No good data for this
No good data for th=s No good data for this No good data for this

0.0 0.0 0.0 0.0
1.2 1.2 1.3 1.3

93 9 97.1 100.2 101.6
89.7 90.7 91.7 92.4

0.0 0 0 0.0 0.0
0.0 0.0 0.0 0.0

#DIV/0! #DIV/0! #DIV/0!
#VALUE! #VALUE! #VALUE!
#VALUE! #VALUE~ #VALUE!

#VALUE!
#VALUE!

No good data for th~s No good data for this
No good data for th~s No good data for this

0.0 0.0 0.0
1.2 1.2 1.2

88.2 95.2 102.6
91.0 90 8 92.6
0.0 0.0 0.0
0.0 0.0 0.0

0 O0 0.00 0.00
#VALUE! #VALUEI

#VALUE! #VALUE!

49.5 48.9 49.1 49.2 49.1 52.9 53.5 54.5
72.7 71.9 72.2 72,3 72.2 77.8 78.8 80.2
89.0 86.7 88.4 88 7 88.8 91.2 91.2 92.1
73.7 72 2 72.6 73 3 73.0 76,1 76.5 77.1

283 4 277.6 279 5 276.5 276.0 334 2 340.2 338 3
151.1 150,8 151.2 151,2 151.1 151,1 151,0 151,0
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BOILER- OVERFIRE AIR/BURNER TESTII~ TEST SERIES for STATE of UTAH, Septeml~er 6- 9.2003

NOTE: Master data download file and calculation spreadsheet, Insert ALL data and calcs here (in th ; spreadsheet) and then reference (c ~py) cells to other ~preadsheets, gra)hs, etc. Reason-
Test # 1 (Day1 -T1 ) Test # 2 (Day1 -T2) Test # 3 (Day1 -T3) Test # 4 (Day1 -T4) Test # 5 (Day1 -T5) Test # 6 (Day2-T1) Test # 7 (Day2-T2) Test # 8 (Day2-T3)

IPARAM ETER
PULV DIFF PRESS
PULV AMPS
AMPS/DP
TPH/AMPS
TPH/DP

COAL PULVERIZER 1H
PULV COAL FLOW
FEEDER SPEED
PULV PA FLOW
PA DAMPER POS
PULV INLET TEMP
PULV DISCH TEMP
PULV DIFF PRESS
PULV AMPS
AMPS/DP
TPH/AMPS
TPH/DP

PULV AMP SWING
A PULV
B PULV
C PULV
D PULV
E PULV
F PULV
G PULV
H PULV

WATERWALLS
PSH SECTION
SSH PLATEN SECTION
SSH INTERMEDIATE SEC"
SSH OUTLET SECTION
PRIMARY RH SECTION
RH OUTLET SECTION
ECONOMIZER SECTION

PT ID
1SGAPT0156
1SGAKK0007

CALC
CALC
CALC

1COAXl009A
1SGAPEFDRH
1COAX1063A
1COAKS028A
1SGATE0646
1COAX1071A
1SGAPT0157
1SGAKK0008

CALC
CALC
CALC

1SGAPE1001
1SGAPE1002
1SGAPE1003
1SGAPE1004
1SGAPE1005
1SGAPE1006
1SGAPE1007
1SGAPE1008

1SGAPX3577
1SGAPX3628
1SGAPX3587
1SGAPX3598
1SGAPX3608
1SGAPX3648
1SGAPX3618
1SGAPX3638

9/6/03 Sat
8’15
9 30

9/6/03 Sat
10:15
11:30

9/6/03 Sat 9/6/03 Sat 9/6/03 Sat 9/7/03 Sun 9/7/03 Sun 9/7/03 Sun
12:30 14.15 15.45 7"45 9:45 13 05
13 30 15.30 16:45 9’00 10:45 14’05

12 4 10.0 10.3 10 6 10 6 13,0 13.2 13.6
53.3 60.7 61 5 61 5 61.5 53 4 52 8 53.0
4.28 6 06 5.97 5.80 5.79 4.10 4.00 3.90
0.93 0 80 0.80 0.80 0 80 0 99 1.01 1.03
3.98 4.88 4 77 4 63 4.62 4 07 4,06 4.02

51 3 50.7 50 9 51.0 50.9 54 8 55.5 52.2
75 5 74.6 74 9 75.0 74.9 80.6 81 6 76 8
88.8 88.3 88.8 88.7 88.6 91.0 91.3 90.5
78.7 78.8 78.9 79.8 79.7 85.7 86.8 84.7

292.8 293.1 294.5 293.5 291.3 337.7 351.1 340,2
150.1 150 2 150 5 150.3 149.9 149.4 149.8 150.1

17 5 17 3 17.4 17.7 18 0 21.0 20.6 17.5
60 3 60.4 60.4 60.7 61 2 63.0 62.1 59.0
3.44 3.48 3.47 3.44 3.41 3.00 3.02 3.38
0.85 0.84 0.84 0.84 0.83 0.87 0.89 0.89
2.92 2.92 2.93 2.89 2.83 2.61 2.70 2.99

11.04 10.26 10 02 9.13 9.42 10.08 8.91 8.03
6 04 6.14 6.42 6.05 6.43 6.26 6.28 5.89

16 62 16.42 16.21 16.26 14.92 13.85 12.67 9.43
6.11 6.67 6.31 6.29 6 71 6.17 6.28 5.88
7.12 6 73 6.22 6.62 6 74 7.15 7.34 6.93
0.00 0 00 0.00 0.00 0 00 0.00 0,00 0.00
7.25 10 77 9.56 10.32 9,55 5.65 5.69 5.60
5.91 5.92 5.58 6.01 5.76 6.15 5 90 5 75

0.82 0 81 0.75 0.82 0.79 0.83 0.82 0.80
0 92 0.92 0.92 0.90 0.92 0 95 0.94 0.92
0 75 0.67 0.65 0 65 0.63 0.90 0.81 0.78
0.70 0.70 0 70 0.74 0 80 0.73 0.68 0.62
0.76 0.73 0.70 0.76 0 81 0.83 0.75 0.67
0.66 0,66 0.73 0.65 0 64 0.74 0 79 0.77
0.96 0.99 1.00 1.08 1.25 0.96 0 92 0.85
0.91 0.89 0.87 0.86 0.85 0 85 0.80 0.75
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BOILER- OVERFIRE .~
NOTE: Master data do, all calcs referenced back to the master file, if chanties needed, make it once and everything automatically updates

UNIT LOAD
TURBINE THROTFLE PRE
TH RO’]-FLE TEMP

TURBINE STEAM FLOW
STEAM FLOW (FW + SSF)
FDW FLOW TO ECONOMI

TOTAL COAL FLOW
TOTAL FUEL FLOW
TOTAL AIR FLOW
EAST FLUE GAS 02
WEST FLUE GAS 02
EAST FLUE GAS COMB

oyr:REIRE AIR
OFA SW 1/3 DMPR P
OFA SE 1/3 DMPR P
OFA NW 1/3 DMPR P
OFA NE 1/3 DMPR P

OFA SW 2/3 DMPR P
OFA SE 2/3 DMPR P
OFA NW 2/3 DMPR P
OFA NE 2/3 DMPR P

OFA SW INLET DMPR P
OFA SE INLET DMPR P
OFA NW INLET DMPR P
OFA NE INLET DMPR P

OFA TO TOTAL AIR RATI~

SW OFA FLOW
SE OFA FLOW
NW OFA FLOW
NE OFA FLOW
TOTAL OFA AIR

West Side 02
East Side 02
02 Average

West Side CO2
East Side CO2

12 of 33

Test # 9 (Day2-T4)
9/7/03 Sun

15,15
16:15

Test # 10 (Day2-T5)
9/7/03 Sun

17:00
18:00

Test # 11 (Day3-T1) Test # 12 (Day3-T2) I Test # 13 (Day3-T3) I Test # 14 (Day3-T4)

9/8/03 Mon 9/8/03 Mon I 9/8/03 Mon I
9/8/03 Mon

8:15 10:30 12:30 14:30
9:30 11:30 13:45 15.30

Test # 15 (Day3-T5)
9/8/03 Mon

16:15
17:15

Test # 16 (Day4-T1)
9/9/03 Tue

7:30
8’45

Test # 17 (Day4-T2)
9/9/03 Tue

9:45
11:00

949.7 949.9 947.3 949,6 950.3 950.1 952.0 950.3 950.3
2409.1 2413 5 2399 2 2397,5 2394 3 2399.5 2395.4 2404.9 2397.0
1005.6 1004 7 1004 7 1004,7 1004 5 1000.7 1006.8 1003.7 1004 9

6772 4 6803.4 6778.9 6823,2 6830.6 6815.5 6801 9 6780.3 6704 6
6742 1 6786.8 6746.0 6800,3 6812.1 6810.4 6762 1 6766,0 6667.4
6522.5 6684.5 6610.7 6727 4 6733.7 6742.7 6633 5 6700.2 6564.1

376.5 370.2 366 4 368,5 378 4 379.1 380.5 381.5 377.2
376.3 370 8 366.5 368.5 378 8 379.4 381.7 383.5 378.0

62.1 80 8 78.8 79.6 77 0 77 6 89.8 87.1 92.2
1 9 1.7 1.5 1 9 1.7 1 3 2.7 2 8 3.4
2.0 2.1 2.4 2 3 1.6 2 1 4.0 3 5 4.2
0.0 0.0 0.0 0.0 0.0 0.0 0 0 0,0 0.0

0.9 0.9 533 1.3 15 40.6 55.0 0.9 0.9
2.3 21 580 2.0 20 54.5 60.4 1,9 19
0.0 0.0 566 0.0 00 39.3 41.2 0.6 04
6.0 6.0 99.0 5.8 5.8 63.9 98.7 5.7 5.8

59.2 39.9 0.0 0,0 0.0 0.0 0.0 0.0 50.2
55.6 44.3 0.2 02 0.1 0.0 0.0 0.0 50.8
58.0 34.7 0.0 00 0.0 9.0 00 0.7 45.8
98.5 44.0 0.1 01 0.0 0.0 00 0.0 98.8

99.0 98.9 99.1 0.2 0.6 996 99.5 99.2 99.2
98.8 98.7 99.1 0,0 0,0 985 98.6 99.1 99.1
97.7 97.6 97.7 07 0.4 978 97.8 97.9 979
98.6 98.6 98.7 0.0 0.0 98.2 98.3 98.7 987

12.6 8.7 9.0 4.5 4.7 8.1 8.4 4.7 11.3

239.5 172.3 171.9 126.6 122.1 152 3 180.6 107.5 246 5
229.3 161.6 161.4 103.4 95.1 138.1 167.7 80.6 241,7
244.3 166.0 171 7 54.1 51 4 152.8 184.0 94.0 240.5
233.2 156.6 163.6 70.5 67.7 144.5 173.1 101.5 236.0
949.2 652.0 666.7 352.5 337.2 586.1 707.6 382.7 964.4

2.53 2.64 2 91 2.62 1.97 2.50 4.36 3.96 4.03
2.72 2.37 2 39 2.62 2.09 1.58 4.05 4.37 5.26
2.63 2.51 2.65 2.62 2.03 2.04 4.20 4.16 4.64

16.11 16.01 15.55 15 73 16.19 15.72 14.20 13.92 13.62
15.73 16.03 16.35 16 28 16.72 17.02 14 63 14.90 13.83
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BOILER- OVERFIRE [
NOTE: Master data do, all calcs referenced back to the master file, if changes needed, make ~t once and ever~/thin~l automatically updates

I PARAM ETER
CO2 Average

West Side NOx
East Side NOx
NOx Average

Tsst # 9 (Day2-T4)
9/7/03 Sun

15:15
16:15

15.92

Test # 10 (Day2-T5)
9/7/03 Sun

17:00
18.00

16.02

Test # 11 (Day3-T1)
9/8/03 Mon

8.15
9:30

15.95

Test # 12 (Day3-T2) Test # 13 (Day3-T3)
9/8/03 Mon ] 9/8/03 Mon

10:30
I 12:30

11:30 ~ 13:45
16 00 16.46

Test # 14 (Day3-T4) I Test # 15 (Day3-T5) Test # 16 (Day4-T1)

9/8/03 Mon I 9/8/03 Mon I 9/9/03 Tue
14:30 16 15 I 7"30
15’30               17.15       ~        8’45

16 37               14.42               14 41

Test # 17 (Day4-T2)
9/9/03 Tue

9:45
11:00

13 73

238 25 264.80 165 24 252.90 274 17 243.69 291.43 243.16 216.66
272.87 169 91 274 04 234.77 266.83 263.52 288.74 289.27 260.46
255.56 217 36 219.64 243.83 270.50 253.61 290 09 266 21 238.56

Low Range CO Analyzer W~ 640.6 217.4 202.0 330.2 878.9 342.2 1.3 23.2 90 8
Low Range CO Analyzer Ea~ 263.8 361.1 453.5 287 6 384.4 1151.1 1.3 20.9 20 7
Low Range CO Analyzer Av( 452.2 289.3 327.8 308.9 631.7 746.7 1 3 22.1 55 7

I
H=gh Range CO Analyzer W~ 629 7 227.5 209.9 341 6 855.5 351.8 1.0 20 7 90.4
H~gh Range CO Analyzer Es 289 4 381.8 468.7 303.9 398.5 1412 8 1.4 17 9 19 5
H~gh Range CO Analyzer Av 459 5 304.6 339.3 322.7 627 0 882 3 1.2 19.3 54.9

Stack CO
Stack CO-corrected
CO conve~ed #/mbtu
CO conveded #/hr

CO2
NOx PPM
NOx Ib/mbtu
Stack Flow

CALCS
Excess Air @ furn
D~ff 02 CR- 02 grid
NOX Reduction (#/mbtu), s
NOX Reduction (#/mbtu), v
CO Increase (ppm), same (

CO Increase (ppm), max be
CO Increase (#/mbtu)

HHV
MAF HHV
% MOISTURE
% ASH
% SULFUR
% CARBON
% HYDROGEN
% NITROGEN

13 of 33

347 6 243.3 278.7 276.3 806.6 1040 2 2.9 14 3 37.1
302.4 211.5 241.5 239.6 696.3 898.7 2.5 12.5 32.6
0 237 0 165 0.189 0.189 0.536 0.696 0,002 0 010 0.028
2892 2003 2227 2239 6332 8227 26 126 342

13.00 13.05 13 33 13.28 13.68 13.60 12 25 12.46 12.01
190 207 203 233 223 193 228 239 210

0.314 0 342 0.327 0.377 0.350 0.306 0,399 0.413 0.375
131,848,964 130,581,936 127,134,930 128,834,958 125,399,856 126,227,274 141,645,808 138,486,883 144,615,446

-2.8
-0.68
20.1
68.5
20.8
20.8
-9.4

20.1

1.9
-0.60
10.2
54.7

-13.3
-13.3

-132.7
-14.4

21 6.0 53 17 72
-0.71 -0.52 -0.38 -0.31 -0.86
15 3 base base 14.4 3.5
61.8 40.3 51.1 72 9 32.6

o.8 base base 22.5 -398.8
o.8 base base 22.5 ~, ~...;,:~’.’ ,’ ’,~.’ ~.’~ ~’~:,50:~,

-78.6 -91.7 -31.3 -75.1 -34946.0
0.0 base base 22 8 -394.6

12 6
-0 97
base

28.1
base
base
153.4
base

6.0
-0.87
101
41 1
61.7
61.7
28.2
62 9

11527 11639 11556 11629 11752 11743 11722 11368 11212
14118 14215 14195 14199 14260 14210 14198 14055 13984

9.47 9.21 9.48 9.19 8.99 8.87 8.88 9.61 9.97
8.88 8.91 9.11 8.91 8.6 8.49 8.56 9.51 9.85

0.5 0.54 0.51 0.5 0.51 0.5 0.49 0.49 0.5
64.97 65.4 65.1 65 38 65.8 66.01 65.98 64.22 63.6

4.16 4.16 4.11 4.3 4.29 4.29 4.26 4.09 4.02
1 38 1.4 1 37 1.39 1.36 1.4 1.4 1.33 1 31
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BOILER- OVERFIRE .~
NOTE: Master data do, all calcs referenced back to the master file, if changes needed, make it once and everything automaticallv updates

Test#9(Day2-T4) ITest#10(Day2-TS) Test#11 (Day3-T1) Test#12(Day3-T2) Test#13(Day3-T3) Test#14(Day3-T4) Test # 16 (Day4-T1) I Test # 17 (Day4-T2)
9/9/03 Tue

I

9/9/03 Tue
7:30 9.45
8"45 11:00

10.75 10.75
IPARAMETER
% OXYGEN

COAL.AS-FIRED
HHVC
% TOTAL MOISTURE
% ASH
% SULFUR
% CARBON
% HYDROGEN
% NWROGEN
% OXYGEN

9/7/03 Sun 9/7/03 Sun 9/8/03 Mon
15:15 17:00 8 15
16’15 18:00 9’30

10.64 10 38 10.32

9/8/03 Mon 9/8/03 Mon
10:30 12:30
11.30 13:45

10 33 10.45

I Test # 15 (Day3-T5)
9/8/03 Mort J 9/8/03 Mon

14:30 I "~6’15
15.30 I 17 15

10.44 10.43

12663 0 11995.0 12591.2 12591,2 12591.2 12591.2 12591.2 12591.2 12591.2
4.5 6.2 4.3 4.3 4.3 4.3 4.3 4.3 43
8.7 10.1 8.8 8.8 8.8 88 88 8.8 88
0.7 0.6 0.9 09 0.9 09 09 0.9 0.9

70.4 66.9 70.5 705 70.5 705 705 70.5 70.5
4.6 4.5 4.5 45 4.5 45 4.5 4.5 4.5
1.6 1.4 1.6 16 1.6 1.6 1.6 16 1.6
9.4 10.3 9.3 9.3 93 9.3 9.3 93 9.3

LOI AVE (IPSC) 1.28 1.27
LOI EAST (IPSC) 1.45 1.35
LOI WEST (IPSC) 1.11 1 18
AEA EAST 41 30
AEA WEST 23 28
COLOR EAST 511 511
COLOR WEST 611 511

UNIT ,
GRoss’ ~APAciTY
AUXILIARY POWER
GROSS UNIT HEAT RATE
NET UNIT HEAT RATE }/O
% AUX POWER

CORR GROSS CAPACITY
NET TURBINE HEAT RAT
CYCLE LOSSES
TH RO3-1LE FLOW
FEEDWATER FLOW
CORR THROTTLE FLOW
ECONOMIZER INLET TE~/

AMBIENT AIR TEMP
WET BULB TEMP
ATMOSPHERIC PRESSUF

1 36 1 32
1 47 1 35
1.24 1 28

33 40
28 25

511 511
511 511

BOILER EFF (HL Method)
BOILER EFF (Input-Output
BLOWDOWN FLOW
SH SPRAY FLOW

0.62
0.59
0.65
16
14

611
611

0.66
0 66
0.66
16
16

611
611

949.7 949.9 947.3 949.6 950 3 950 1 952.0 950.3 950 3
54.3 53.4 51.5 53.2 52.4 53.0 58.3 57.7 58.8

6522.5 6684.5 6610.7 6727.4 6733.7 6742.7 6633.5 6700.2 6564.1

548.4 548.0 547.9 548 1 548.2 547.8 548.5 547.4 547.5

86.2 85.9 69.5 73.1 76.5 78.5 80.3 60.0 62.4
63.6 63.8 56.0 59.2 58.6 60.4 61.2 48.2 52 6
12.5 12.5 12,4 12.4 12.4 12 4 12 4 12.5 12.5

89.9 89.9 90.2 90.0 90.0 89.9 89.5 89.9 89.6
84.0 84.3 86 0 84.9 82.9 82.9 83.2 80.7 83,0
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224.0 104 5 140.1 74.5 80.0 69 3 131 2 67.2 105.6
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BOILER- OVERFIRE [

NOTE: Master data do, all calcs referenced back to the master file, if changes needed, make it once and ever~thin~ automatically/updates
Test # 9 (Day2-T4) Test # 10 (Day2-TS) I Test Test # 14 (Day3-T4)

9/7/03 Sun 9/7/03 Sun

I

9/8/03 Mort
15:15 17:00 14’30

PARAMETER 16’15 18’00 1 5 30

Test # 17 (Day4-T2)
9/9/03 Tue

PMAX SH SPRAY FLOW
RH SPRAY FLOW
PMAX RH SPRAY FLOW
TOTAL AIR FLOW
EXCESS AIR
TOTAL FUEL FLOW
PMAX BACKCALC COAL I
REHEAT DAMPER POS
SUPERHEAT DAMPER P(~
BOILER DUTY (HEAT INP!,

BOILER CONDITIONS
EAST FLUE GAS 02
WEST FLUE GAS 02
SCRUB INLET SO2
STACK NOX
STACK NOX CONVERTED
02 TRIM SETPOINT
CEM STACK VOL FLOW
PMAX CALC STACK VOL I
PMAX BLR GAS FLOW
PMAX BLR AIR FLOW RA"

BOILER HEAT DUTY,’ "
BLR HEAT DUTY
WATER WALLS HEAT DU
SSH PLATENS HEAT DUT
SSH INT SECTION HEAT
SSH OUTLET SECTION HE
RH OUTLET SECTION HEt
PSH SECTION HEAT DUP
ECON SECTION HEAT DU
PRI RH SECTION HEAT DI

AIR TEMP ENT SAH 1A
AIR TEMP ENT SAH 1B
AIR TEMP LVG SAH 1A
AIR TEMP LVG SAH 1B
FLAME GAS TEMP
SSH PLATENS GAS OUT"
SSH INT GAS IN TEMP
SSH INT GAS OUT TEMP
SSH OUTLET BANK GAS (
RH OUTLET BANK GAS O~
PRI RH BANKS GAS IN TE
RH SECTION GAS OUT TE
TARGET RH EXIT GAS TE.

272.3 162.4 161.5
0.0 0.0 0.0
1 5 3.0 22.2

82.1 80.8 77.6
9.80 10.63 9 78

376.3 370 8 379.4
340.6 341 5 343 4

35.8 64.3 42 6
No good data for this No good data for th~s No good data for th~s 101 1

# 11 (Day3-T1)
9/8/03 Mon

8:15
9:30

2183
0.0

16.7
78.8

11.05
366.5
339.4

46.0

Test # 12 (Oay3-T2)
9/8/03 Mon

10:30
11 ’30

138.6
0.0

186
79.6

10 52
368.5
341 0

60.6
72 9

Test # 13 (Day3-T3)
9/8/03 Mon

12.30
13 45

155 9
00

2O 5
77.0
9.99

378.8
342.4

47.8
98.4

Test # 15 (Day3-T5)
9/8/03 Mort

1615
17’15

227.0
41.0

145.6
89 8

15.62
381 7
342 7

37.8
100.8

Test # 16 (Day4-T1)
9/9/03 Tue

7.30
8"45

105.8 171.1
0.0 75 7
2.7 257.0

87. I 92.2
17.30 17.27
383 5 378.0
338.4 335.8

49 6 30.4
104.9 1 O4.9

1 9 1.7 1.5 1.9 1.7 1.3 2.7 2.8 3.4
2 0 2.1 2.4 2.3 1.6 2.1 4.0 3.5 4.2

364 8 371.2 389.8 376.4 388.5 385.2 34 I. I 339.2 310.0
190.6 207 1 201.9 231.8 222.1 193.4 228 7 239.2 208 4
0.318 0 343 0.328 0.379 0.352 0.307 0.403 0.415 0.374
39.1 39 1 36.1 37 5 24 5 26.1 47.5 44.1 51.5

132.5 131.1 127.2 129 2 125 5 126.5 141.8 138.9 144.4
140.2 138.7 137.0 139.6 140 1 140.8 153.7 152.6 154.9

8,219,923 8,085,586 8,000,840 8,119,549 8,162,400 8,203,191 8,869,406 8,866,303 8,953,434
7,543,303 7,416,964 7,337,680 7,457,787 7,480,976 7,520,028 8,239,992 8,215,296 8,367,700

7763.6 7677.6 7713.3 7659.5 7698.7 7714.9 7788.8 7565 1 7665.7
3125.7 3237.0 3186.8 3261 4 3245.9 3246.5 3176.1 3229.0 3145.6

632.7 672.6 621.3 685.4 649 9 619.9 594.3 601.0 528.6
708.0 721.6 680.2 676 6 638.4 650.3 702.3 638 5 611.7
522.7 513.7 549.4 510 0 514 0 494.1 499.4 502.7 508 6
839.4 792.8 843.1 776 1 833 4 858.2 831.6 796.4 861 1
975.1 869 7 952.2 886.8 978 6 1012.7 1040.9 969.1 1083.4
280.6 252 1 274.4 257.3 272.9 283 1 301.7 277.1 300.8
354.8 399.4 332.8 401.4 356.2 343.2 484.6 378.6 577.1

93.8 94.0 79.1 82.3 86.1 88.5 90.6 69.7 72.5
94.4 95.3 80.8 83.1 85.9 88.8 90.8 71.4 73. I

705.5 699.1 683.6 689.8 698.8 702.2 706.6 707.9 716.2
708.3 702.7 686.3 691.2 704.5 715.5 716.7 709.2 714.9

3661.3 3698 3 3716.9 3683.5 3692.9 3691 7 3492 7 3463.2 3432.3
2277.3 2238.6 2281 6 2213.1 2249.9 2268.2 2196.2 2139.3 2178.7
2277 3 2238.6 2281.6 2213.1 2249.9 2268.2 2196.2 2139.3 2178.7
2002.1 1953.0 2009.0 1945.9 1999.1 2015.0 1943.0 1906.7 1959.8
1795.3 1746.5 1785.9 1741.6 1794 8 1820.0 1759.1 1722.9 1774.9
1457.7 1421.7 1436.9 1425.0 1458 0 1474 3 1449.6 1424.5 1459.1
1470.1 1429 8 1437.4 1416.6 1453.4 1465 0 1727.1 1429.8 2017.6
753.6 764.5 737.6 756.5 745.7 741.3 750.3 760.8 755.1
760.0 760.0 760.1 760.0 760.0 760.0 760.0 760.0 760 0
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BOILER- OVERFIRE .~
NOTE: Master data do,all calcs referenced back to the master file, if changes needed, make it once and everythin~l automatically updates

9/7/03 Sun 9/8/03 Mort 9/8/03 Mort 9/8/03 Mort
I 9/8/03 Mort

15.15 8:15 10:30 12 30
I 14"30

PARAMETER 16.15 9’30 11 30 13 45 ~ 15’30

Test # 17 (Day4-T2)
9/9/03 Tue

9:45
11:00

PSH OUTLET GAS TEMP
PSH / ECON EXIT GAS TE
TARGET ECON EXIT GAS
AVE ECON EXIT GAS TEh
TARGET EXIT GAS TEMP

TEMPS STMiWTR
ECON INLET WATER TEIV

TSAT AT DRUM PRESSUF
1ST STAGE SH A’FFEMP lJ

1 ST STAGE SH AI-FEMP ~

2ND STAGE SH ATTEMP

2ND STAGE SH ATrEMP

SSH INT BANK OUTLET T
MAIN STEAM TEMP
COLD REHEAT INLET TEI~

PRI RH SECTION STM OU
RH TURBINE INLET TEMP
RH TURBINE INLET TEMP
BLR HOT REHEAT AVE TE

ST~,~A~ M TEMp PICKUP
DRUM THRU PSH
PLATENS
SSH INT BANK
SSH OUT BANK
PRI RH SECTION
RH OUTLET SECTION

F, LO~s ~R~,,STM:: , ,’
FEEDWATER FLOW (FOX
FEEDWATER FLOW (CCS
STEAM FLOW (FFW + SP!
STEAM FLOW OFF 1ST $3
PMAX THROTTLE FLOW

;ECON OUTLET,;
EAS~ EcoN 02 PROBE 1,
EAST ECON 02 PROBE 2~
EAST ECON 02 PROBE 3~
EAST ECON 02 PROBE 4~
EAST FLUE GAS 02

16 of 33

Test # 10 (Day2-T5)
9/7/03 Sun

17:00
18’00

938.5 918 4
782.6 766.1
760 0 760.0
775 4 766.9
760.0 760.0

548.4 548 0
549.7 549 3
680,9 681.5
746.2 733.7
735.1 722,1
738.4 727.4
733.9 720.3
827 4 812.1
813 0 794.1
792 6 804.2
778.1 768.1
901.0 902.8

1005.6 1004.7
635.0 633.8
635.3 634.1
735.7 748.4

1015 9 1011.5
1007,6 1004,4

60.0 47.O
84.O 79.3

115.8 116.9
104,5 101.6
100.8 114.7
275.8 259.4

6769.1 6933.3
6522.5 6684.5
6742.1 6786.8
6772.5 6802.6
6802.8 6844.2

2.7 2.9
2.5 2.3
1.7 1.5
1.5 1.4
1.9 1 7

916.1 911 8 930.4 942.4
759.5 756.3 776,6 786.7
760.0 760.0 760.0 760.0
754.0 761 4 770 2 775,5
759.9 760 0 760 0 760.0

Test# 15 (Day3-TS)
9/8/03 Mon

16:15
17’15

949 8
798.6
760.0
786.1
760.1

Test # 16 (Day4-T1)
9/9/03 Tue

7:30
8:45

938 3 957.5
793 2 812.2
760.0 760.0
786.9 795.9
760.0 760 0

547.9 548 1 548.2 547 8 548.5 547.4 547.5
549.1 549 4 549.5 549 0 549 7 548.6 548.7
680.2 680.8 680.4 680.4 680 3 680 4 680.1
744.6 732.2 741.5 752.9 755.3 736.8 750.2
728.8 725.5 733.3 728,0 736.1 737.2 752,6
736.5 726.1 734.2 743.8 746.1 733.2 743.2
723.6 721.8 727.3 718.5 727.1 732.2 746.7
823.8 807.0 812 7 828.3 830.7 804 1 811.1
790 6 803.3 809.0 784.2 794.9 810 4 821.7
801 7 792.7 798.8 817.5 808.3 793.9 794.8
769.6 792.4 796.8 776.4 775.2 800.1 802.4
895.8 903.6 902.9 903.9 907.5 903.2 902.2

1004.7 1004 7 1004,5 1000.7 1006.8 1003.7 1004.9
633.3 633 7 633 9 630.6 624.2 632.3 614.4
633.6 633.9 634.1 630 8 624.7 632.5 615.2
726 9 749.3 734.5 726.0 732.0 741 3 728.4

1006 8 1006.6 1010,5 1009.2 1005.0 1007.5 1014,9
998,4 997.9 999.4 997.9 994.8 998.0 1003.4

56.4 48.3 57.1 60.0 65.5 56.1 71.4
77.2 81.1 80.1 75.2 76.1 74.5 71.4

110 1 111.0 105.2 107.0 115.8 106.5 103.5
108 9 101.0 101.3 96.8 99.5 100.3 102.8
93.4 115.5 100.3 95.4 107.6 108.9 113.5

275.7 253.0 270.6 277 4 268.0 261.5 280.8

6859.7 6950.0 6968.9 6965.4 6882.8 6933.9 6817.9
6610.7 6727.4 6733.7 6742.7 6633.5 6700.2 6564.1
6748.0 6800.3 6812,1 6810.4 6762.1 6766.0 6667.4
6779,2 6826 2 6831 3 6817.2 6802.5 6780 1 6704.8
6827.3 6863.4 6885.8 6896.4 6866.3 6800.4 6735.5

2.0 3.1 2.5 1.4 4.5 4.0 5,0
20 2.2 2.1 1.7 3.4 3.1 3.9
1.3 1.7 1.5 1.2 2.2 2.4 2.8
1.1 1.8 1.4 1.0 2.4 3.0 3.4
1.5 1.9 1.7 1.3 2.7 2.8 3.4
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O0

BOILER- OVERFIRE .~
NOTE: Master data do, all calcs referenced back to the master file, if chan~es

IPARAMETER

WEST ECON 02 PROBE
WEST ECON 02 PROBE
WEST ECON 02 PROBE
WEST ECON 02 PROBE
WEST FLUE GAS 02

SELECTED ECON OUT O
TARGET ECON OUT 02
EXCESS AIR %
CARBON DIOXIDE %

AIPJDRAFT PRESSURE
SEC AIR DUCTPR E
SEC AIR DUCTPR W
FURNACE PRESSURE
SG EAST FLUE GAS PR
SG SEC SUPHTR GAS PR
SG HORIZ RH OUT PR
SG PENDANT OUT PR
SG PRI SUPHTR OUT PR
SG ECON OUTLET PR
SEC AH 1A INLET PR
SEC AH 1B INLET PR
ID FAN SUCTION PRESS
ID FAN 1A OUTLET PR
iD FAN 1B OUTLET PR
ID FAN 1C OUTLET PR
ID FAN 1D OUTLET PR

CASING
CASING
CASING

FORCED DRAFT FAN 1A
FD Fan Disc Press- A
Sec Air Duct- East
SEC AIR FLOW 1A
FD FAN 1A FLOW
FAN BLADE PITCH
FD FAN 1A D/P
MOTOR AMPS
CORR ACTUAL HEAD
AIR HORSEPOWER

FORCED DRAFT FAN 1B
FD Fan Disc Press- B

Test # 9 (Day2-T4)
9/7/03 Sun

15:15
16:15

Test # 10 (Day2-T5)
9/7/03 Sun

17:00
18 00

needed, make it once and ever)f thin0
Test#11 (Day3-T1) Test#12(Day3-T2) Test#13(Day3-T3)

9/8/03 Mon 9/8/03 Mort 9/8/03 Mon
8’15 10:30 12.30
9’30 11 ’30 13:45

automaticall)~ updates
Test # 14 (Day3-T4) I Test # 15 (Day3-T5)

9/8/03 Mon I
9/8/03 Mon

14:30 16.15
15:30 17:15

Test # 16 (Day4-T1) Test # 17 (Day4-T2)
9/9/03 Tue          9/9/03 Tue7:30

8:45

2.1 2.7 2.6 26 21 2.4 42 36 3.5
31 3.2 3.4 30 23 3.3 55 49 6.3
15 1.3 15 1.4 0.8 1.3 24 20 26
1.2 1.2 20 2.1 1.3 16 4.0 3.5 44
20 2.1 24 2.3 1.6 2.1 4.0 3.5 4.2

1.95 1.91 1.94 2.10 1.65 1.73 3.34 3.19 3.77
3,07 3.07 3.08 308 3.08 3.08 3.08 3.09 3.09
9.8 10.6 11.0 10.5 10.0 98 15.6 17.3 173

23.1 232 23.1 22.9 23.4 234 21.6 21.7 211

3.6 3.9 3,7 4.7 4.2 3.6 4.7 4.9 4.6
4.0 4.3 4,0 4.8 4.5 3.9 4.9 4.8 4.8
-05 -0.6 -0.4 -05 -0,5 -0.4 -05 -0.6 -0.5
-03 -0.2 -0.1 -0.3 -03 -0.3 -02 -0.3 -0.2
-0.8 -0.9 -0,8 -0.9 -09 -0.8 -09 -0.9 -0.8
-2.6 -29 -2,5 -2.9 -2.5 -2.4 -28 -2.9 -2.8
-1,5 -15 -14 -1.4 -1.4 -1.3 -1.6 -1.6 -1.6
-27 -2.5 -2,5 -2.4 -25 -2.5 -3.0 -2.9 -3.0
-3.1 -2.9 -2.9 2.8 29 2.9 -36 -3.4 ~.6
-4.5 -4.2 -4,3 -4.2 -4.2 -4.3 -5.1 -5.0 -5.3
-4.5 -4.2 -4.3 -4.3 -4.2 -4.3 -5.1 -4.9 -5.2

-22.0 -217 -20,6 -20.9 -20.4 -20.8 -25.0 -23.6 -25.5
5.2 51 5,0 5.1 4.9 5.0 6.1 5.7 6.2
5.0 4.9 4.8 4.9 4.6 4.8 59 5.4 5.9
4.9 4.8 47 4.8 4.5 4.7 5.7 5.3 5.8
5.1 5.0 4.9 49 4.7 4.9 5.9 5.5 6.0

17 of 33

6.4 6.5 6.0 6.0 6.0 63 72 67 7.2
6.6 6.6 6.0 6.1 63 6.3 72 6.8 7.3
6.6 6.9 6,3 6.3 6.4 6.5 7.6 7.2 7.6

73 9 72.5 70.8 71.5 69.0 69.6 81.3 78.8 83.8
833.5 825.7 791.3 805.5 774.4 774.3 917.8 871.7 925.4
60.4 60 2 57 0 59.6 57.0 56.2 68.2 64.4 67.1
10.4 10.4 9 7 10.9 9 8 9.5 12 4 12.5 12.6

207.7 208.0 201.9 207 4 201.2 200 6 232.3 225 5 232.5
9.4 9.5 8.8 9.6 9.0 8.7 10.9 11.0 11.3
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BOILER- OVERFIRE .~
NOTE: Master data do, all calcs referenced back to the master file, if chanties needed, make it once and everything} autornat~call~/updates

9/7/03 Sun 9/7/03 Sun 9/8/03 Mort 9/8/03 Mort 9/8/03 Mort
I 9/8/03 Mort

15.15 17’00 8:15 10:30 12 30
I 14’30IPARAMETER 16:15 18’00 9:30 11’30 13.45 I 15’30

Test # 16 (Day4-T1)
9/9/03 Tue

7,30
8.45

Sec Air Duct- West
SEC AIR FLOW 1B
FD FAN 1B FLOW
FAN BLADE PITCH
FD FAN 1B D/P
MOTOR AMPS
CORR ACTUAL HEAD
AIR HORSEPOWER

PRI AIR DUCT PRESS

PRIMARY AIR FAN 2A
PA FAN FLOW 2A
MOTOR AMPS
INLET VANE CONTROL %

PRIMARY AIR FAN 2B
PA FAN FLOW 2B
MOTOR AMPS
INLET VANE CONTROL %

SECONDARY AIR HEATER
AIR ENT SEC AH 1A
AIR LVG SEC AH 1A
GAS ENT SEC AH 1A
GAS LVG SEC AH 1A
FLUE GAS TEMP DROP
AIR HEATER TEMP HEAD
DROP/HEAD
SAH 1A EFFICIENCY - Alia
SAH 1A EFFICIENCY - GA~
SAH 1A AIR TO GAS LEAI~
SAH 1A LEAKAGE (02 ME
COLD END AVE TEMP
DIFFERENTIAL PRESS
MOTOR AMPS

SECONDARY AIR HEATER
AIR ENT SEC AH 1B
AIR LVG SEC AH 1B
GAS ENT SEC AH 1B
GAS LVG SEC AH 1B
FLUE GAS TEMP DROP
AIR HEATER TEMP HEAD
DROP/HEAD
SAH 1B EFFICIENCY - Alia
SAH 1B EFFICIENCY - GA:
SAH 1B AiR TO GAS LEAI~

Test # 15 (Day3-T5)
9/8/03 Mon

16:15
17:15

Test # 17 (Day4-]2)
9/9/03 Tue

9:45
11:00

75.6 74.3 72 4 73.3 70 8 71.3 82.8 80.3 85.0
850.3 841 5 811 9 827.1 793 6 796.0 929.9 888.6 936.0

59.9 59.6 56 4 58.8 56 0 55.9 67.6 63.7 66.7
10.4 10.5 9.9 10,9 10.0 9 6 12 6 12.7 12.8

216.9 220.0 211.9 217 7 209.9 210 9 241 0 235 8 242.0
9.3 9.6 8.8 97 8.9 88 11 3 11 4 11.3

44.4 44 2 44.3 44.3 44 3 44.6 44.3 44.6 44 5

31.4 31.3 31 5 31.5 31 5 31.6 31.8 32.1 32.3
306.6 305.9 308.6 308.0 308.3 308 7 305.6 313.0 310,1

33.2 33.3 32.3 32.5 33.0 33 1 33.3 32.0 32.2

32.6 32.4 32.5 32.6 32.8 32.9 33.2 33.6 33.9
314,4 313.9 316 9 316.6 316.8 317.1 314 6 322 2 320.7

33.1 33 1 32.3 32.3 32.8 33.0 33.2 31 9 32.1

93.8 94.0 79.1 82 3 86.1 88.5 90.6 69.7 72.5
705.5 699.1 683.6 689 8 698.8 702.2 706.6 707.9 716.2
776.7 769.6 756.7 763.9 773.1 781.9 791.2 787 9 793 6
324.8 325,4 306.6 312.2 320.3 325.9 324.3 307.1 310 3
451.9 444.1 450.1 451.7 452 8 456.0 466.9 480 9 483.3
683.0 675.6 677.6 681.6 687.0 693.4 700.6 718.3 721.1
66.17 65.74 66.42 66.27 65 91 65.76 66.64 66.95 67.02

89.9 89.9 89 7 89.2 89.9 90.3 89 2 88.6 88.8
59,8 60.7 61 2 61 2 62.3 63.0 59 4 60.3 57.0
19.8 15.9 16.2 15 6 11.1 8.7 22.9 21.3 32.3
19.8 15.8 16.1 15.5 11.1 8.7 22.7 21.0 31.9

205.7 207.3 190.4 193.9 200.1 203.7 204,1 185.9 188.1
8,4 8.3 7 7 8.1 7.5 7.7 9 6 9.0 9.7

31 1 31.2 31.1 31.2 30.8 30.6 30.9 30.9 30 9

18 of 33

94.4 95.3 80.8 83.1 85 9 88.8 90,8 71.4 73.1
708.3 702.7 686.3 691.2 704 5 715.5 716.7 709.2 714,9
774,8 764.6 751 9 759.8 767.6 769.4 781.6 785.9 798 4
313.3 312.7 299.0 302 4 308.3 311.3 309.2 298.9 302.7
461.5 451.9 453.0 457.4 459.4 458.1 472.4 487.0 495.7
680.4 669.3 671,2 676.7 681.7 680.5 690 8 714.5 725.3
67.82 67.52 67 49 67.59 67.38 67.31 68.38 68 16 68.34

90.1 90.4 90.1 89.9 90.2 90.3 89.4 89.3 89.1
63.2 62.8 63.6 63.9 64.3 63 5 64.0 63.5 64.4
15.3 15.8 12.5 11.9 10.2 12 5 14,6 15.3 12.7
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IPARAMETER
SAH 1B LEAKAGE (02 ME
COLD END AVE TEMP
DIFFERENTIAL PRESS
MOTOR AMPS

Test # 10 (Day2-T5)

I 9/7/03 Sun
15.15       I 17.00
16:15 J 18:00

15 2 15.7
214.4 214.9

8 4 8.3
31.3 31.3

Test # 11 IDay3-T1)
9/8/03 Men

8:15
9"30

12.4
196.4

78
31.0

BOILER- OVERFIRE ,~
NOTE: Master data do~all calcs referenced back to the master file, if chanties needed, make it once and ever~hin9

Test # 9 (Day2-T4) Test # 12 ,(Day3-T2) I Test # 13 (Day3-T3)
9/7/03 Sun 9/8/03 Men I 9/8/03 Men

10:30 I 12:30

~ 13.4511,30
11,7 10.1

200.9 205.6
8 1 7.7

31.1 30 8

PRIMARY AIR HEATER 2A
AIR ENT PRI AH 2A
AIR LVG PRI AH 2A
GAS ENT PRI AH 2A
GAS LVG PRI AH 2A
FLUE GAS TEMP DROP
AIR HEATER TEMP HEAD
DROP/HEAD
PAH 2A EFFICIENCY - AIR
PAH 2A EFFICIENCY - GA~
COLD END AVE TEMP
DIFFERENTIAL PRESS
MOTOR AMPS

automatically, updates
Test # 14 (Day,3-T4) I Test # 15 (Day3-T5) Test # 16 (Day4-T1)

9/8/03 Men I 9/8/03 Men 9/9/03 Tue
14:30 16:15 ~ 7:30
15 30 17"15 J 8:45

12.4 14.4 15 2
209.0 210.5 193.3

7 8 9.6 9.1
30 9 31.0 31.1

PRIMARY AIR HEATER 2B
AIR ENT PRI AH 2B
AIR LVG PRI AH 2B
GAS ENT PRI AH 2B
GAS LVG PRI AH 2B
FLUE GAS TEMP DROP
AIR HEATER TEMP HEAD
DROP/HEAD
PAH 2B EFFICIENCY - AIF
PAH 2B EFFICIENCY - GA
COLD END AVE TEMP
DIFFERENTIAL PRESS
MOTOR AMPS

TOTAL AH LKG (CO2 MET
TOTAL AH LKG (GAS WT I
TOTAL AH LKG (02 METH

INDUCED DRAFT FAN 1A
XFMR 1A1 AMPS
XFMR 1A2 AMPS
ID FAN 1A SPEED

INDUCED DRAFT FAN 1B
XFMR 1B1 AMPS
XFMR 1B2 AMPS
ID FAN 1B SPEED

INDUCED DRAFT FAN lC

19 of 33

I Test # 17 (Day4-T2)
9/9/03 Tue

126
197.4

9.8
31.5

133 2 134.4 120 3 123 0 126.8 129.0 129.0 110 2 112.7
513.8 512.5 513 4 517 2 513.3 514.2 514.7 526.9 527.6
776.7 769.6 756 7 763 9 773.1 781.9 791.2 787.9 793.6
300.8 300.5 300.9 299.3 299 6 300 7 297.9 301.0 301.3
475,9 469.1 455.8 464.6 473 5 481.3 493,3 487.0 492.3
643.6 635 2 636.4 640.9 646 3 653.0 662 2 677.8 680.9
73 95 73.85 71 62 72 49 73.26 73.71 74.49 71.85 72.30

59 1 59 5 61.8 61 6 59.8 59.0 58.2 61.4 60 9
74 0 73.9 71 6 72 4 73.3 73.7 74.5 71,9 72 2

215.5 215.3 208,0 208.6 211.7 212.7 211.7 203.7 204,6
2.4 2.4 2.4 2.3 2.4 2 6 2.6 3.0 2,8
3.3 3.4 3.3 3.3 3.3 3 3 3.3 3.3 3.3

132.6 133.5 119.6 121.3 124.0 126.6 127.1 108 9 110.8
501.8 499.8 501.3 505.4 500.9 500.7 500 8 513.0 518.6
772.3 761.6 754.1 764.2 773 3 775.5 790 1 792.1 801.5
301,9 301.2 301.7 300.3 300 6 301.1 299 1 301.4 301.8
470.4 460.4 452.4 463.9 472,7 474.4 490.9 490.7 499 7
639.7 628,0 634.5 642.9 649.3 648.9 662.9 683.2 690 6
73.53 73 30 71.30 72.16 72.81 73 11 74.06 71.82 72.36

57.5 58.0 60.4 60.2 58.6 58,1 57.1 59.7 59.3
73.6 73.5 71.2 71.9 72.6 72.9 73.8 71.5 72.1

218.4 218.6 212.2 212.2 213.9 215.8 215.0 208.2 209.6
2.1 2.0 2.2 2.2 2.2 2.2 2.3 2.3 2.2
3.4 3.4 3 5 3.4 3.4 3.3 3 3 3.5 3.5

13.6 14.1 10.4 9.1 8,7 9.4 10.8 8.7 10.2
17.5 15.8 14.4 13.7 10 6 10.5 18.8 18.3 21.9
17.4 15.8 14.3 13.6 10.6 10.5 18.6 18.1 21.6

328.0 321.7 313 7 317.7 309.8 313.9 353.2 340.0 358.4
326.0 319.5 311.8 315.6 307.8 312.4 350.4 337.4 355.1
807.4 802.2 773.8 783 9 773.0 782 3 870.9 834 7 871.7

341,4 338.1 328.2 331.7 324.7 327.3 371.5 358.5 376.4
343.5 340.1 330.3 334.1 327.0 329.3 374.3 361.6 379.5
810.1 804.7 776 6 786.8 775.8 785.1 874.0 837.9 875.0
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BOILER- OVERFIRE/~

NOTE: Master data do, all calcs referenced back to the master file, if chancjes needed, make it once and even/thing automaticallv updates

9/7/03 Sun 9/7/0a Sun 9/6/03 Mort I 9/6/03 Mort 9/6/03 Mon 9/6/03
15:15 17.00 8 15 I 10’30 12:30 16.15
16’15 18.00 9 30IPARAMETER I 11 30 13:45 17.15

Test # 16 (Day4-T1) I Test # 17 (Day4-T2)
9/9/03 Tue

I

9/9/03 Tue
7.30 9.45
8:45 11 ’00

369.2 387 4
363 9 382 6
853.1 890.7

XFMR 1C1 AMPS
XFMR 1C2 AMPS
ID FAN 1C SPEED

INDUCED DRAFT FAN 1D
XFMR 1D1 AMPS
XFMR 1D2 AMPS
ID FAN 1D SPEED

TOTAL ID FAN AMPS

COAL PULVERIZER 1A
PULV COAL FLOW
FEEDER SPEED
PULV PA FLOW
PA DAMPER POS
PULV INLET TEMP
PULV DISCH TEMP
PULV DIFF PRESS
PULV AMPS
AMPS/DP
TPH/AMPS
TPH/DP

COAL PULVERIZER 1B
PULV COAL FLOW
FEEDER SPEED
PULV PA FLOW
PA DAMPER POS
PULV INLET TEMP
PULV DISCH TEMP
PULV DIFF PRESS
PULV AMPS
AMPS/DP
TPH/AMPS
TPH/DP

COAL PULVERIZER lC
PULV COAL FLOW
FEEDER SPEED
PULV PA FLOW
PA DAMPER POS
PULV INLET TEMP
PULV DISCH TEMP
PULV DIFF PRESS
PULV AMPS
AMPS/DP
TPH/AMPS

356.3 353 3 349.9 349.3 346.7 385.8
351.4 348.3 344.4 343.1 341.0 380.8
825.0 819.5 790.9 801 3 789.9 889.7

Test # 14 (Day3-T4)
9/8/03 Mon

14:30
15.30

349.6
343.7
799 5

346,8 344.5 336 9 340.1 333.7 336.7 376 5 363 0 379 8
349 6 347.6 338.1 341.4 335.0 338 5 379 5 364 6 381.4
816 6 811.3 782.6 793.0 781.8 791 2 880 8 844 2 881.6

2743.0 2713 1 2653 2 2673 1 2625.6 2651.4 2972 0 2858 3 3000.6

51.0 50.1 49.6 49.9 51.3 51.4 51.6 51 7 50.3
75.0 73 8 73.0 73.4 75 5 75.6 75.9 76 1 74.0
87.2 88.3 87.0 86 5 85.8 86.6 87,1 89 4 91,6
74.9 73.5 72.2 72.2 75.2 75.4 75 6 77.7 75.4

334.8 316,6 311.0 300.3 336.6 338.7 340 6 305.4 297.9
149.8 150.0 150,2 149.8 150 0 150.0 150.0 150.3 150.1
13.9 13.4 11.9 12 4 13 8 14.3 14.6 15.3 14.3
67.9 68.2 70.6 70.3 68 1 67.2 66.5 65.4 64.8
4.90 5.09 5 95 5.68 4.94 4.68 4.56 4 26 4 52
0.75 0.74 0.70 0.71 0.75 0.77 0 78 0.79 0.78
3.68 3.75 4.18 4.03 3.72 3.58 3 54 3.37 3.51

56.1 55.2 54.6 54.9 56 4 56.5 56.7 56.8 56.3
82.5 81.2 80.3 80 8 82 9 83.1 83.4 83.5 82.8
91.8 91.3 90.8 91.0 92.0 92.1 92.2 92 4 92.0
85.3 83.9 83,6 84.1 85.9 85 7 85.3 85.4 85.4

344.5 330.3 318.3 311.7 347.2 351 5 357.9 324.2 322.1
151.3 151.2 151.5 151.2 151.2 151.5 151.5 151.2 151.2

16.7 16.4 16.3 16.7 17 3 16.8 16.6 17.2 16.9
58.1 58.4 58.2 59.0 58 3 57.4 57.1 58.5 58 4
3.48 3.56 3.57 3 53 3 38 3.41 3.44 3,40 3.45
0.97 0.95 0.94 0.93 0.97 0.98 0.99 0.97 0.96
3.36 3.37 3.35 3.29 3.27 3.35 3.41 3.30 3.32

54.7 53.8 53.3 53.6 55.0 55.1 55 3 55.5 55.0
80.5 79.2 78.4 78.8 80.9 81.1 81.4 81.6 80.9
91.1 90 7 90.1 90 1 91.3 91.4 91.3 91 4 91.4
80,3 79.7 77.1 78.8 80.5 81.1 81.1 79.6 80.1

346.3 339.5 335.5 332.1 360.7 349.0 347.4 367.1 339.6
151.2 151.3 151.4 151.2 151.4 151.2 151.1 151 2 151.1

17.4 17.1 16.1 17 1 17.9 17.9 18.1 17.2 17.4
63.4 64.0 65.8 63.5 62.7 63.2 63.6 61.2 62.9
3 65 3.74 4.10 3.72 3.51 3.54 3.52 3.55 3.62
0.86 0.84 0.81 0.84 0.88 0.87 0.87 0.91 0.87
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BOILER- OVERFIRE .~
NOTE: Master data do, all calcs referenced back to the master file, ~f changes needed, make it once and ever~thin~l automatically/updates

IPARAM ETER
TPH/DP

COAL PULVERIZER 1D
PULV COAL FLOW
FEEDER SPEED
PULV PA FLOW
PA DAMPER POS
PULV INLET TEMP
PULV DISCH TEMP
PULV DIFF PRESS
PULV AMPS
AMPS/DP
TPH/AMPS
TPH/DP

COAL- PULVERIZER 1 E~

PULV COAL FLOW
FEEDER SPEED
PULV PA FLOW
PA DAMPER POS
PULV INLET TEMP
PULV DISCH TEMP
PULV DIFF PRESS
PULV AMPS
AMPS/DP
TPH/AMPS
TPH/DP

COAL PULVERIZER 1F
PULV COAL FLOW
FEEDER SPEED
PULV PA FLOW
PA DAMPER POS
PULV INLET TEMP
PULV DISCH TEMP
PULV DIFF PRESS
PULV AMPS
AMPS/DP
TPH/AMPS
TPH/DP

COAL PULVERIZER 1G
PULV COAL FLOW
FEEDER SPEED
PULV PA FLOW
PA DAMPER POS
PULV INLET TEMP
PULV DISCH TEMP
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Test # 9 (Day2-T4)
9/7/03 Sun

15:15
!6:15

315

Test # 10 (Day2-T5) I Test # 11 (Day3-T1)

9/7/03 Sun I
9/8/03 Mon

17:00 8.15
18:00 9 30

3,15 3 32

Test # 12 (Day3-T2)
9/8/03 Mon

10.30
11:30

3.13

Test # 13 (Day3-T3) Test # 14 (Day3-T4)
9/8/03 Mon 9/8/03 Mon

12:30 14:30
13:45 15 30

3.07 3 08

Test # 15 (Day3-T5)
9/8/03 Mon

16:15
17.15

3.06

Test # 16 (Day4-T1) Test # 17 (Day4-T2)
9/9/03 Tue          9/9/03 Tue7 3o

8.45
3.22 3.17

55 3 54.5 53 9 54.2 55 6 55.7 55.9 56.0 55.6
81.4 80.1 79 3 79.7 81 8 82 0 82.3 82,4 81.7
91.5 90.9 90 6 90.7 91.7 91 7 91 8 91.9 91.6
75.1 74.4 74 4 73 7 75.5 75 1 74.6 73 6 74.9

329.8 332.9 323 2 317.4 342.6 343 1 340 2 329 9 327 1
152.8 152.9 152.6 152 6 152.9 152.9 153.0 152 9 152.6

17.3 16.8 16.6 16.9 17.3 17.0 16.9 16.4 16.9
60.9 60.3 60.1 60.9 59.9 59.7 60.0 59.7 59.9
3.52 3,58 3.61 3.61 3.45 3.50 3,55 3.65 3.54
0.91 0.90 0.90 0.89 0.93 0.93 0.93 0.94 0.93
3.20 3.23 3.24 3.21 3.21 3.27 3.31 3.43 3.29

52 3 51,4 50 9 51.1 52.6 52.6 52.8 53 0 52 5
76.9 75.5 74 8 75.2 77.3 77.4 77.7 77.9 77 3
89.7 89.0 88 8 88 9 89.8 89.8 90.0 90.2 89.8
86.6 85.3 83.6 83 6 85.9 85.9 86.1 84.7 85.4

338.9 330.4 338.9 335 3 343.1 340.3 347.8 354.2 329.2
151.2 151.1 151.0 151.1 150 8 151 1 150.9 151.0 151 0

19.9 19.4 18.7 18.9 19.3 19.4 19.5 18 6 19 0
66.3 65.7 64.6 64.7 65.0 65.5 65 7 64 3 64.0
3.33 3.38 3 46 3.43 3.37 3.37 3,38 3 45 3.36
0.79 0 78 0.79 0.79 0.81 0.80 0 80 0.82 0.82
2,63 2.65 2.72 2.71 2.72 2.71 2.72 2.84 2.76

No good data for this No good data for th~s
No good data for this No good data for th~s

No good data for this No good data for this
No good data for this No good data for this

0.0 0.0
1.3 1.3

96.8 71.3
93.8 93.0

0.0 0.0
0.0 0.0

0.00 0.00
#VALUE~ #VALUE!
#VALUE= #VALUE!

No good data for this No good data for th~s
No good data for this No good data for th~s

0.0 0.0
1.3 1.3

68.0 90 3
92.6 93.0
0.0 0.0
0.0 0.0

0.00 0.00
#VALUE! #VALUE!
#VALUE! #VALUE!

0.0 0.0
1.2 1.2

106.2 107.0
94.6 96.3

0.0 0.0
0.0 0.0

0.00 0.00
#VALUE! #VALUE!
#VALUE! #VALUE!

No good data for this No good data for this No good data for th~s
No good data for this No good data for this No good data for th=s

0.0 0.0 0.0
1.2 1.2 1.2

107.6 88 0 89.5
93.5 87.2 87.2

0.0 0.0 0.0
0.0 0.0 0.0

0.00 0.00 #DIV/0!
#VALUE! #VALUE! #VALUE!
#VALUE! #VALUE! #VALUE!

54.3 53.4 52.9 53.2 54.6 54.7 54.9 55.0 54.6
79.9 78.6 77.8 78.2 80.3 80.4 80.8 80.9 80.2
91.8 91 4 90.9 91.1 92.3 92.5 92.4 92.5 92.0
76.5 76.6 76.3 75.9 76.7 77.3 76.8 76.5 76,4

337.7 332.2 355.5 347.9 343.3 357 5 355.9 360.8 341.4
151.2 151.0 151.1 151.1 151.1 151.1 150.9 151.2 151.0
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BOILER- OVERFIR~"/~
NOTE: Master data do, all calcs referenced back to the master file, if chanties needed, make it once and ever~thin~l automatically updates

Test # 9 (Day2-T4) Test # 10 (Day2-T5) Test # 11 (Day3-T1) I Test # 12 (Day3-T2) Test # 14 (Day3-T4) Test # 15 (Day3-T5)
9/7/03 Sun 9/7/03 Sun 9/8/03 Mon I 9/8/03 Mon 9/8/03 Mon 9/8/03 Mon

15:15 17’00 8’15 I 10:30 14:30 16:15
9.30 ~ 11:30 15"30 17:15

Test # 17 (Day4-T2)
9/9/03 Tue

9:45
IPARAMETER

PULV DIFF PRESS
PULV AMPS
AMPS/DP
TPH/AMPS
TPH/DP

COAL PULVERIZER 1H
PULV COAL FLOW
FEEDER SPEED
PULV PA FLOW
PA DAMPER POS
PULV INLET TEMP
PULV DISCH TEMP
PULV DIFF PRESS
PULV AMPS
AMPS/DP
TPH/AMPS
TPH/DP

PULV ’AMP SWING
A PULV
B PULV
C PULV
D PULV
E PULV
F PULV
G PULV
H PULV

CLEANLINESS FACTOR
WATERWALLS
PSH SECTION
SSH PLATEN SECTION
SSH INTERMEDIATE SE(
SSH OUTLET SECTION
PRIMARY RH SECTION
RH OUTLET SECTION
ECONOMIZER SECTION

16:15 18’00
13.2 13.1
53 0 53.0
4.00 4.05
1.03 1 01
4.11 4 08

52.7 51.8
77.5 76.2
92.4 91 8
83.6 82 6

341.6 330 1
149.6 150 5

17.2 17.0
59.0 58.9
3.43 3.47
0.89 0.88
3.07 3.05

7.26 6.94
6.66 6.30
8.49 9.13
6.08 5.96
6.14 6.09
0.00 0.00
5.87 6 02
5.72 5.28

0 79 0.83
0.89 0,91
0.83 0 85
0.70 0.75
0.70 0.74
0.75 0.63
0.89 0.97
0 79 0.79

12.6 12.6 13.3 13.2
51.9 51 8 52.1 52.2
4.11 411 391 3.94
1.02 1.03 1.05 1.05
4.19 4.22 4.11 4 15

Test # 13 (Day3-T3)
9/8/03 Mort

12’30
13:45

13.5
51.9
3.86
1 05
4.06

Test # 16 (Day4-T1)
9/9/03 Tue

7:30
8:45

12.5
51.3
411
1 07
441

11:00
12.8
51 8
4.05
1.05
4.27

51.3 51.6 53.0 53.1 53.3 53 4 53.0
75.4 75.8 78.0 78.0 78.4 78 6 77.9
91.3 91.7 92.5 92.6 92.8 93.0 92.7
79.9 80.8 82.1 82.8 83.3 81.3 81.3

301.0 334.2 343.2 347.5 324.1 378 4 377.9
149.3 149.9 149.1 150.8 149.7 149 8 150.2

16.6 16 9 17.1 16 8 17.0 15 9 15.7
60.2 59 2 58 9 58.7 59.3 57 4 56.9
3.62 3.51 3 44 3.48 3.48 3.62 3.62
0.85 0.87 0.90 0.90 0.90 0.93 0.93
3.08 3.06 3.10 3.15 3.13 3.37 3 37

9 63 8.30 7.74 6.87 6.41 6.86 6 70
6 00 6.10 6.63 6 48 6.06 6.33 6 38

14.67 10 97 10 74 10 85 10 52 9.22 10.60
6.05 6 16 5 71 5.92 6.11 6.49 6.89
6.44 6.79 6.74 6.38 6.64 6.56 6.46
0.00 0.00 0.00 0.00 0.00 0.00 0.00
5.83 6.25 5.92 6.09 5.99 6.32 5 96
5 75 6.00 5.79 6 12 6 13 5.39 5.15

0.79 0.86 0.84 0.83 0.85 0.90 0.85
0.94 0.93 0.91 0,89 0,87 0.86 0 91
0.71 0.91 0.84 0.80 0.84 0.89 0.74
0 67 0.72 0 64 0 64 0.74 0.71 0.64
0.74 0 74 0.69 0.64 0.71 0.75 0.70
0.83 0.68 0.80 0.84 0.76 0.65 0.77
1.02 0.92 0.90 0.87 0.85 0.87 0.87
0.86 0.84 0.79 0.78 0.74 0.73 0.67
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O0

BOILER- OVERFIRE .~
NOTE: Master data do~

UNIT LOAD
TURBINE THRO]-rLE PRE
THROTFLE TEMP

TURBINE STEAM FLOW
STEAM FLOW (FW + SSF1
FDW FLOW TO ECONOMI

TOTAL COAL FLOW
TOTAL FUEL FLOW
TOTAL AIR FLOW
EAST FLUE GAS 02
WEST FLUE GAS 02
EAST FLUE GAS COMB

OVEBFIREAIR ,,, ,’,
OFA SW 1/3 DMPR P
OFA SE 1/3 DMPR P
OFA NW 1/3 DMPR P
OFA NE 1/3 DMPR P

OFA SW 2/3 DMPR P
OFA SE 2/3 DMPR P
OFA NW 2/3 DMPR P
OFA NE 2/3 DMPR P

OFA SW INLET DMPR P
OFA SE INLET DMPR P
OFA NW INLET DMPR P
OFA NE INLET DMPR P

OFA TO TOTAL AIR RATIC

SW OFA FLOW
SE OFA FLOW
NW OFA FLOW
NE OFA FLOW
TOTAL OFA AIR

West Side 02
East Side 02
02 Average

West Side CO2
East Side CO2
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Test # 18a (Day4-T3)
9/9/03 Tue

14:15
14.45

Test # 18b (Day4-T3)
9/9/03 Tue

14:30
16 30

950,2 950.1
2397 9 2401.0
1000 3 1002.1

6767.8 6776 7
6760.9 6769.2
6705.8 6707.7

373.2 371.1
373.1 371.3
85.1 84,6

2.7 2.6
2.7 2.6
0.0 0 0

0.9 0.9
2 0 2.0
0 0 0,0
5.9 5.9

46.0 45.9
45.8 45.8
42.6 42.6
60.0 59.9

99.2 99.2
99.0 99,0
97.9 97.9
98.7 98.7

11.3 11.3

214.8 215.9
214.0 211.0
217.4 215.8
211.0 209.3
858.5 853.6

3.36 , 3.36
4.08 4,08
3.72 3,72

14.55
14.86
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O0

BOILER- OVERFIRE .~
NOTE: Master data do~

Test # 18a (Day4-T3)

IPARAMIETER

CO2 Average

West Side NOx
East Side NOx
NOx Average

ITest # 18b (Day4-T3)I
9/9/03 Tue 9/9/03 Tue I

14’15 14"30
14:45 16’30

14.70

270.63
203.13
236.88

Low Range CO Analyzer W~ 253.9
Low Range CO Analyzer Ea,’ 98.0
Low Range CO Analyzer Av~ 175.9

I
H~gh Range CO Analyzer W. 249.4
High Range CO Analyzer Ea 103.1
High Range CO Analyzer Av 176.2

Stack CO
Stack CO-corrected
CO conveffed #/mbtu
CO conveffed #/hr

CO2
NOx PPM
NOx Ib/mbtu
Stack Flow

184.3
161.1
0.131
1593

12 72
226

0.382
136,354,968

CALCS
Excess A~r @ furn
D=ff 02 CR- 02 gnd
NOX Reduction (#/mbtu), s
NOX Reduction (#/mbtu), v
CO Increase (ppm), same (

CO Increase (ppm), max b~
CO Increase (#/mbtu)

HHV
MAF HHV
% MOISTURE
% ASH
% SULFUR
% CARBON
% HYDROGEN
% N~TROGEN
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3.9
-1.01

8.1
38.5
92.2
92.2
-6.8
92.0

11618
14117

8.38
9.32
0.52

65.44
4.1

1.46

184.3
161.1
0.131
1581

12.59
222

O.379
135,369,798

3.5
-1.09
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O0

O0

BOILER- OVERFIRE ~
NOTE: Master data do~

pARAM_ETE~R
% OXYGEN

COAL.AS-FIRED
HHVC
% TOTAL MOISTURE
% ASH
% SULFUR
% CARBON
% HYDROGEN
% NITROGEN
% OXYGEN

LOI AVE (IPSC)
LOI EAST (IPSC)
LOI WEST (IPSC)
AEA EAST
AEA WEST
COLOR EAST
COLOR WEST

GROSS CAPACITY
AUXILIARY POWER
GROSS UNIT HEAT RATE
NET UNIT HEAT RATE I/O
% AUX POWER

STE~AM TURBINE:~ ,~ :’
CORR GROSS CAPACITY
NET TURBINE HEAT RATE
CYCLE LOSSES
TH RO3-1LE FLOW
FEEDWATER FLOW
CORR THRO]-FLE FLOW
ECONOMIZER INLET TEM

AMBIENT AIR TEMP
WET BULB TEMP
ATMOSPHERIC PRESSUF

BOILER EFF (HL Method)
BOILER EFF (Input-Output
BLOWDOWN FLOW
SH SPRAY FLOW
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Test # 18a (Day4-T3) ITest # 18b (Day4-T3)
9/9/03 Tue I 9/9/03 Tue

14.15 I 14’30
14"45 I 16"30

10.78

12591.2 12591.2
4.3 4.3
8.8 8 8
0.9 0.9

70.5 70.5
4.5 4.5
1 6 1.6
9.3 9.3

0 93
1.01
0.85
15
16

611
611

95O.2 950.1
55.5 55.3

6705.8 6707.7

547 5 547.5

68.3 68.2
55.9 54.9
12.4 12.4

89.7 89.7
82.9 83.3

56.4 62 8
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O0

BOILER- OVERFIRE .~
NOTE: Master data do~

IPARAM ETER
PMAX SH SPRAY FLOW
RH SPRAY FLOW
PMAX RH SPRAY FLOW
TOTAL AIR FLOW
EXCESS AIR
TOTAL FUEL FLOW
PMAX BACKCALC COAL F
REHEAT DAMPER POS
SUPERHEAT DAMPER PC
BOILER DUTY (HEAT INPL

BOILER CONDITIONS ’
EAST FLUE GAS 02
WEST FLUE GAS 02
SCRUB INLET SO2
STACK NOX
STACK NOX CONVERTED
02 TRIM SETPOINT
CEM STACK VOL FLOW
PMAX CALC STACK VOL
PMAX BLR GAS FLOW
PMAX BLR AIR FLOW RA

BOILER HEAT DUTY
BLR HEAT DUTY
WATER WALLS HEAT DU"
SSH PLATENS HEAT DUT’
SSH INT SECTION HEAT
SSH OUTLET SECTION HE
RH OUTLET SECTION HE/
PSH SECTION HEAT DUTh
ECON SECTION HEAT DU’
PRI RH SECTION HEAT D[

AIR TEMP ENT SAH 1A
AIR TEMP ENT SAH 1B
AIR TEMP LVG SAH 1A
AIR TEMP LVG SAH 1B
FLAME GAS TEMP
SSH PLATENS GAS OUT ~

SSH INT GAS IN TEMP
SSH INT GAS OUT TEMP
SSH OUTLET BANK GAS (
RH OUTLET BANK GAS OI
PRI RH BANKS GAS IN TE
RH SECTION GAS OUT TE
TARGET RH EXIT GAS TE
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Test # 18a (Day4-T3) ITest

I9/9/03 Tue
14:15
14 45

81.0
50.3

168.2
85 1

15.28
373.1
337.2

30 4
105.0

# 18b (Day4-T3)
9/9/03 Tue

14:30
16’30

89.4
26.5
80.4
84.6

14.80
371.3
338.4

30.6
105.0

2 7 2.6
2.7 2.6

365.7 376.0
224.0 222.9
0.382 0.378

46.4 46.4
136.3 135.7
145.0 143.6

8,449,389 8,370,219
7,776,545 7,700,283

7579.8 7575.9
3233.9 3224.0

543.3 554.4
606.1 622.9
484.1 480.3
857 2 847.5

1041.5 1032.8
288.7 287.0
503.0 429.1

79.9 80.2
79.6 80.3

718.7 719.5
718.1 718.8

3587.2 3616 6
2228 9 2244.7
2228.9 2244 7
1996.7 2004.5
1809.0 1818.3
1475.6 1483.8
1858.3 1673.9
753.5 758.0
760.1 760.0
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BOILER- OVERFIRE .~
NOTE: Master data do~

IPARAMETER
PSH OUTLET GAS TEMP
PSH / ECON EXIT GAS TE
TARGET ECON EXIT GAS
AVE ECON EXIT GAS TE~
TARGET EXIT GAS TEMP

TEMPS STM/WTR
ECON INLET WATER TEM

TSAT AT DRUM PRESSUF
1ST STAGE SH A’I-I’EMP II

1 ST STAGE SH A’]-]’EMP (~

2ND STAGE SH ATFEMP

2ND STAGE SH AI-FEMP,

SSH INT BANK OUTLET TI~

MAIN STEAM TEMP
COLD REHEAT INLET TEN

PRI RH SECTION STM OU
RH TURBINE INLET TEMP
RH TURBINE INLET TEMP
BLR HOT REHEAT AVE TE

,S~TEMp PICKUP
DRUM THRU PSH
PLATENS
SSH INT BANK
SSH OUT BANK
PRI RH SECTION
RH OUTLET SECTION

~Ows~WT~;rM ",
FEEDWATER FLOW (FOX
FEEDWATER FLOW (CCS
STEAM FLOW (FFW + SPI
STEAM FLOW OFF 1 ST S"
PMAX THROTI’LE FLOW

EAST ECON 02 PROBE 1,
EAST ECON 02 PROBE 2,
EAST ECON 02 PROBE 3,
EAST ECON 02 PROBE 4,
EAST FLUE GAS 02
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Test # 18a (Day4-T3) ITest

I9/9/03 Tue
14,15
14:45

954.1
803.0
760.0
790.1
760 0

# 18b (Day4-T3)
9/9/03 Tue

14.30
16.30

954 8
801.1
760.0
79O.3
760 0

547.5 547.5
548.8 548.8
680.5 680 5
745.4 744.6
742.6 741 4
739.4 739 0
739.8 738.7
807.5 808.2
810.3 810.9
801.7 800.4
801.9 801.8
904.0 906.3

1000.3 1002.1
617.2 624.4
617 4 624.7
725 6 730 5

1009.7 1012 6
998.5 1001.7

63.4 62.4
69.4 70.7

102.1 105.1
96.4 95.8

108.2 105.9
278.7 276.8

6946.4 6943.9
6705.8 6707.7
6760.9 6769.2
6767.5 6776.4
6791.2 6795.4

2.9 2.8
3.0 2.9
2.4 2.3
2.8 2.7
2.7 2.6
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O0

BOILER- OVERFIRE .~
NOTE: Master data do~

IPARAMETER

WEST ECON 02 PROBE 1
WEST ECON 02 PROBE ~
WEST ECON 02 PROBE ~
WEST ECON 02 PROBE 4
WEST FLUE GAS 02

SELECTED ECON OUT O2
TARGET ECON OUT 02
EXCESS AIR %
CARBON DIOXIDE %

AIR/DRAFT PRESSURE
SECAIR DUCTPR E
SECAIR DUCTPR W
FURNACE PRESSURE
SG EAST FLUE GAS PR
SG SEC SUPHTR GAS PR
SG HORIZ RH OUT PR
SG PENDANT OUT PR
SG PRI SUPHTR OUT PR
SG ECON OUTLET PR
SEC AH 1A INLET PR
SEC AH 1 B INLET PR
ID FAN SUCTION PRESS
ID FAN 1A OUTLET PR
ID FAN 1 B OUTLET PR
ID FAN 1C OUTLET PR
ID FAN 1 D OUTLET PR

’,BAGHOUSE CASING DEL’I"
A CASING
B CASING
C CASING

FORCED DRAFT FAN 1A
FD Fan D~sc Press- A
Sec A~r Duct- East
SEC AIR FLOW 1A
FD FAN 1A FLOW
FAN BLADE PITCH
FD FAN 1A D/P
MOTOR AMPS
CORR ACTUAL HEAD
AIR HORSEPOWER

FORCED DRAFT FAN 1 B
FD Fan Disc Press- B
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Test # 18a (Day4-T3) ]Test # 18b (Day4-T3)I
9/9/03 Tue I

9/9/03 Tue
14.15 14:30
14 45 16:30

2.5 2 4
4.3 4 1
1.8 1.7
2.3 2.1
2 7 2.6

2.71 2 63
3.09 3 09
15.3 14.8
22.3 22.4

4 2 4.2
4 5 4.5

-0.5 -0.5
-0.2 -0.3
-0.9 -0.8
-2.7 -2 6
-1.5 -1.5
-2.8 -2 8
-3.4 -3.3
-4.9 -4.8
-4.8 -4.8

-23.5 -23.4
5.5 5.4
5.2 5.1
5.1 5.0
5 3 5.2

6.6 6.6
6.7 6.7
7.2 7.1

76.7 76.3
851.3 844.7

62.4 61.8
11.0 11.1

214.8 213 9
9.9 9.9
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BOILER- OVERFIRE/]
NOTE: Master data do~

IPARAM ETER

S-e~ Air Duct- West ......
SEC AIR FLOW 1B
FD FAN 1B FLOW
FAN BLADE PITCH
FD FAN 1 B D/P
MOTOR AMPS
CORR ACTUAL HEAD
AIR HORSEPOWER

PRI AIR DUCT PRESS

PRIMARY AIR FAN 2A
PA FAN FLOW 2A
MOTOR AMPS
INLET VANE CONTROL %

PRIMARY AIR FAN 2B
PA FAN FLOW 2B
MOTOR AMPS
INLET VANE CONTROL %

SECONDARY AIR HEATER
AIR ENT SEC AH 1A
AIR LVG SEC AH 1A
GAS ENT SEC AH 1A
GAS LVG SEC AH 1A
FLUE GAS TEMP DROP
AIR HEATER TEMP HEAD
DROP/HEAD
SAH 1A EFFICIENCY - AIF
SAH 1A EFFICIENCY - GA:
SAH 1A AIR TO GAS LEAi
SAH 1A LEAKAGE (02 ME
COLD END AVE TEMP
DIFFERENTIAL PRESS
MOTOR AMPS

SECONDARY AIR HEATER
AIR ENT SEC AH 1B
AIR LVG SEC AH 1B
GAS ENT SEC AH 1B
GAS LVG SEC AH 1B
FLUE GAS TEMP DROP
AIR HEATER TEMP HEAD
DROP/HEAD
SAH 1B EFFICIENCY - AIR
SAH 1B EFFICIENCY - GA~
SAH 1B AIR TO GAS LEAI~
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Test # 18a (Day4-T3) Test # 18b (Day4-T3)
9/9/03 Tue 9/9/03 Tue

14.15 14:30
14 45 16.30

78 4 77 8
868 8 865 3
61.5 61 4
11.3 11 2

224.0 223.2
10.1 9.9

44.9 44 8

32.3 32.1
309.3 309.2

32.6 32.7

33.4 33.4
318.3 318.0
32.7 32.6

79.9 80.2
718.7 719.5
788 3 788 6
322 1 323 5
466 2 465 2
708.4 708.4
65,81 65.66

89.8 89 9
58.3 58 1
23.4 23.4
23.2 23.2

196.8 198.0
9.1 9.0

31.0 30.9

79.6 80.3
718.1 718.8
792.7 792.0
311.4 313.2
481.2 478.8
713.0 711 7
67.49 67.28

89.9 90.1
63.5 63.2
13.3 13.2
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BOILER- OVERFIRE .~
NOTE: Master data do~

IPARAM ETER

SAH 1B LEAKAGE (02 ME
COLD END AVE TEMP
DIFFERENTIAL PRESS
MOTOR AMPS

PRIMARY AIR HEATER 2A
AIR ENT PRI AH 2A
AIR LVG PRI AH 2A
GAS ENT PRI AH 2A
GAS LVG PRI AH 2A
FLUE GAS TEMP DROP
AIR HEATER TEMP HEAD
DROP/HEAD
PAH 2A EFFICIENCY - A~F
PAH 2A EFFICIENCY - GA
COLD END AVE TEMP
DIFFERENTIAL PRESS
MOTOR AMPS

PRIMARY AIR HEATER 2B
AIR ENT PRI AH 2B
AIR LVG PRI AH 2B
GAS ENT PRI AH 2B
GAS LVG PRI AH 2B
FLUE GAS TEMP DROP
AIR HEATER TEMP HEAD
DROP/HEAD
PAH 2B EFFICIENCY - AIF
PAH 2B EFFICIENCY - GA
COLD END AVE TEMP
DIFFERENTIAL PRESS
MOTOR AMPS

TOTAL AH LKG (CO2 MET
TOTAL AH LKG (GAS WT I
TOTAL AH LKG (02 METH

INDUCED DRAFT FAN 1A
XFMR 1A1 AMPS
XFMR 1A2 AMPS
ID FAN 1A SPEED

INDUCED DRAFT FAN 1B
XFMR 1B1 AMPS
XFMR 1B2 AMPS
ID FAN 1B SPEED

INDUCED DRAFT FAN 1C
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Test # 18a (Day4-T3) ITest # 18b (Day4-T3)
9/9/03 Tue    I     9/9/03 Tue

14:15 14:30
14.45 16.30

13.2 13.2
206.0 207.7

9.1 9.1
31.2 31.4

120.0 120.6
525.3 526.6
788.3 788.6
299.6 300 5
488.7 488.1
668.3 668.0
73.13 73.07

60.6 60.8
73.1 73.1

207.2 207.7
24 23
3.4 3 4

118.0 118.1
516.7 517.1
794.1 792 7
300.4 301.1
493 7 491.7
676 0 674.6
73 03 72.88
59.1 59.2
72.9 72.9

211.3 211.9
2.0 2.0
3.6 3.6

9,9 10.2
18.1 18.1
18.0 18.0

335.1 335.7
332 3 332.9
834.2 832.7

353.7 351 7
356.4 354.4
837.3 835.8
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BOILER- OVERFIRE/~
NOTE: Master data do~

PARAM ETER
XFMR 1C1 AMPS
XFMR IC2 AMPS
ID FAN 1C SPEED

INDUCED DRAFT FAN 1D
XFMR 1D1 AMPS
XFMR 1D2 AMPS
/D FAN 1D SPEED

TOTAL ID FAN AMPS

COAL PULVERIZER
PULV COAL FLOW
FEEDER SPEED
PULV PA FLOW
PA DAMPER POS
PULV INLET TEMP
PULV DISCH TEMP
PULV DIFF PRESS
PULV AMPS
AMPS/DP
TPH/AMPS
TPH/DP

COAL PULVER!ZER 1B
PULV COAL FLOW
FEEDER SPEED
PULV PA FLOW
PA DAMPER POS
PULV INLET TEMP
PULV DISCH TEMP
PULV DIFF PRESS
PULV AMPS
AMPS/DP
TPH/AMPS
TPH/DP

COAL PULVERIZER I C
PULV COAL FLOW
FEEDER SPEED
PULV PA FLOW
PA DAMPER POS
PULV INLET TEMP
PULV DISCH TEMP
PULV DIFF PRESS
PULV AMPS
AMPS/DP
TPH/AMPS
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Test # 18a (Day4-T3) Test # 18b (Day4-T3)
9/9/03 Tue 9/9/03 Tue

14’15 14 30
14’45 16.30

365.0 363.9
360.2 358.5
852.4 850.9

359 4 357 2
361.3 359.1
843.9 842.3

2823.4 2813.4

49 7 49 5
73 2 72 8
91.8 91 8
72.6 73.0

285.1 283.8
150.0 149.9

12.4 12.4
72.0 71.4
5,83 5.78
0.69 0.69
4.03 4.00

55.7 55.5
81.9 81.6
91.7 91.5
84.9 84.7

318.6 316.0
151.4 151.3
16.5 16.5
57,6 57 6
3.49 3.50
0.97 0.96
3.38 3.37

54.5 54 2
80.0 79.7
90.7 90.5
77.5 76.6

309.1 308.1
151.0 150 9

15.5 15.0
68.4 69.4
4.42 4.63
0.8O O.78
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BOILER- OVERFIRE ,~
NOTE: Master data do~

IPARAM ETER

TPH/DP

COAL PULVERIZER 1D
PULV COAL FLOW
FEEDER SPEED
PULV PA FLOW
PA DAMPER POS
PULV INLET TEMP
PULV DISCH TEMP
PULV DIFF PRESS
PULV AMPS
AMPS/DP
TPH/AMPS
TPH/DP

COAL PULVERIZER 1E
PULV COAL FLOW
FEEDER SPEED
PULV PA FLOW
PA DAMPER POS
PULV INLET TEMP
PULV DISCH TEMP
PULV DIFF PRESS
PULV AMPS
AMPS/DP
TPH/AMPS
TPH/DP

COAL PULVERIZER 1F
PULV COAL FLOW
FEEDER SPEED
PULV PA FLOW
PA DAMPER POS
PULV INLET TEMP
PULV DISCH TEMP
PULV DIFF PRESS
PULV AMPS
AMPS/DP
TPH/AMPS
TPH/DP

COAL PULVERIZER 1G
PULV COAL FLOW
FEEDER SPEED
PULV PA FLOW
PA DAMPER POS
PULV INLET TEMP
PULV DISCH TEMP
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Test # 18a (Day4-T3) Test # 18b (Day4-T3)
9/9/03 Tue          9/9/03 Tue

14.15 14,30 I
14,45 I 16:30 ~

3.52 3 61

55.0 54.7
80.9 80.5
91.3 91.1
74.4 74.1

318.5 315.2
152.6 152.4

16.7 16.7
60.3 60.2
3.61 3 60
0.91 0.91
3.29 3.27

52.0 51.7
76 4 76.0
89 5 89.3
84.8 84.6

307.5 302.9
151.2 151.2

18.9 18.9
64.1 64,2
3.39 3.39
0.81 0.81
2.75 2 73

No good data for th~s No good data for this I
No good data for th~s No good data for this I

0.0 0.0
1.3 1 3

96.4 97.3
88.7 89.1

0.0 0.0
0.0 0.0

#DIV/O! 0.00
#VALUE! #VALUE!
#VALUE! #VALUE~

54.0 53.7
79.4 78.9
92.1 91.5
76.4 76.3

323.9 315.4
151.1 151.1
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O0

BOILER- OVERFIRE [
NOTE: Master data do~

IP_AR~AM~_ET~E~R ...........
PULV DIFF PRESS
PULV AMPS
AMPS/DP
TPH/AMPS
TPH/DP

COAL PULVERIZER 1H
PULV COAL FLOW
FEEDER SPEED
PULV PA FLOW
PA DAMPER POS
PULV INLET TEMP
PULV DISCH TEMP
PULV DIFF PRESS
PULV AMPS
AMPS/DP
TPH/AMPS
TPH/DP

PULV AMP SWING,
A PULV
B PULV
C PULV
D PULV
E PULV
F PULV
G PULV
H PULV

CL~UNES$ FACTOR
WATERWALLS
PSH SECTION
SSH PLATEN SECTION
SSH INTERMEDIATE SE(
SSH OUTLET SECTION
PRIMARY RH SECTION
RH OUTLET SECTION
ECONOMIZER SECTION
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Test # 18a (Day4-T3) ]Test # 18b (Day4-T3)
9/9/03 Tue I 9/9/03 Tue

14’15 14,30
14:45 16.30

12.8 13.0
52.5 52 2
411 401
1.03 1.03
4.23 4.12

52.4 52 1
77.0 76 6
92 2 92.0
82.4 82.7

326.2 328.8
149.6 149.2

15.8 15.8
57.7 57.5
3 64 3.64
0.91 0.91
3.31 3 30

11 56 10.84
6 21 6.01

15.75 16 37
6.37 6 14
6.50 6 17
0.00 0.00
6.21 6.69
5.10 5 58

0.84 0 84
O.92 0 89
0.73 0.74
0.62 0.63
0.64 0.63
0.69 0.74
0.83 0.82
0.70 0,73
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Derivation of test data curve fits - CO vs O2

The CO operating curves for each OFA damper setting were calculated with a least
squares fit through the data points using the following equation:

y = cxb

where y is corrected stack CO (ppm), x is flue gas 02%, c and b are constants.

The shape of the curves using this equation resemble published CO/excess air
combustion curves. Plots of the CO data from all the OFA damper settings also show
a power curve correlation to flue gas 02.

The following tables show the test CO data points, derived constants, and r2 values for
each OFA damper setting test series.

No Overfire Air
%02 CO (ppm)

1.7 696
2.1 240
2.6 41
3.1 2.3
3.2 13

r~ = 0.8916
c = 47259
b = -7.6817

10% Overfire Air
%02 ~CO (ppm)

1.7 899
1.9 242
2.5 54
3.0 22
3.3 3

r~ = 0.9568
c = 68265
b = -7.9824

12% Overfire Air
%02 CO (ppm)

1.9 212
2.5 169
2.7 161
3.0 20

= 0.477
4029.2
-4.0112

14% Overfire Air
%02 CO (ppm)

2.0 302
2.4 5~
2.7 43
3.8 33

= 0.7097
1372.4
-3.0919

I
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Derivation of test data curve fits - NOx vs O2

A linear correlation was used to derive the NOx relationship to flue gas O2 for each
overfire damper setting. A least squares curve fit was used to fit a straight line through
the NOx data using the equation:

y=mx+b

where y is the stack NOx (#/mbtu), x is flue gas O2%, and, m and b are constants.

The following tables show the test NOx data points, derived constants, and r2 values for
each OFA damper setting test series.

No Overt’ire Air
NOx

%02
(~mbtu~)

1.7 0.350
2.1 0.377
2.6 0.418
3.1 0.529
3.2 0.413

r= = 0.6079
m = 0.0801
b = 0.2136

10% Overfire Air
NOx

%O2
(#/mbtu)

1.7 0.306
1.9 0.327
2.5 0.378
3.0 0.438
3.3 0.399

r2 = 0.7961
m = 0.0709
b = 0.193

12% Overfire Air
NOx

%O2
(#/mbtu)

1.9 0.342
2.5 0.382
2.7 0.417
3.0 0.382

r= = 0.9344
m = 0.0658
b = 0.2146

14% Overfire Air
NOx

%O2 (#/mbtu)
2.0 0.314
2.4 0.359
2.7 0.377
3.8 0.375

0.5849
m = 0.029

0.2772

IP12 005888


